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RE: Proposed Addition of Pigeon Point Landfill
To the National Priorities List

Dear Mr. Wyer:

This firm represents the Delaware Solid Waste Authority
("Authority"). On behalf of the Authority, I am hereby
submitting its comments on the proposed addition of the Pigeon
Point Landfill ("Pigeon Point") in New Castle County, Delaware,
to the National Priorities List ("NPL") of hazardous waste sites.

In addition to this letter and the attachments submitted
herewith, the Authority hereby adopts all other comments
submitted to the Environmental Protection Agency ("EPA") in
opposition to the aforesaid proposal.

This comment presents ample information and reason to dissuade
the EPA from adding Pigeon Point to the NPL. However, the
Authority hereby requests a hearing to allow amplification of the
record and additional input to the EPA, if after reviewing this
submittal the EPA is unconvinced that Pigeon Point does not
belong on the NPL.

I. INTRODUCTION

The Authority is a statewide body politic and corporate
constituting a public instrumentality of the State of Delaware,
established under Title 7, Chapter 64 of the Delaware Code. One
of the expressed purposes of the Authority's enabling legislation
is "That a program for protecting the land, air, surface and
ground water resources of the state from depletion and
degradation caused by improper disposal of solid waste be
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established."l 1Indeed the first few words of the statute
state that "the General Assembly finds and declares that the
people of the state have the right to a clean and wholesome
environment ,.,."2 Throughout its twelve-year history, the
Authority has deemed fundamental its responsibility to protect
the resources of the state and the public's interest in them.

As part of the anti-degradation program, the Authority
assumed management of Pigeon Point in January, 1981. Since then
the Authority has operated the site as a fully licensed Resource
Conservation and Recovery Act ("RCRA"™) landfill and spent
millions of dollars to monitor and contain any possible threat
posed by Pigeon Point. Such efforts have included the
installation of a leachate collection system, use of.effective
operational procedures, arrangements for installation of a gas
recovery system and establishment of a comprehensive monitoring
network. In 1985 the landfill was closed after reaching the
capacity specified in the permit in strict compliance with state
regulations and federal regulations adopted under RCRA.
Consequently, both the EPA and the Delaware Department of Natural
Resources and Environmental Control ("DNREC") are well acquainted
with the level of effort, expertise and expenditure undertaken by
the Authority at Pigeon Point.

Pigeon Point is and will continue to be monitored closely.
Currently the Authority utilizes 26 active observation wells at
Pigeon Point which monitor numerous parameters quarterly,
semi-annually, or annually. Both the number of wells and the
number of parameters exceed the requirements in the Authority's
DNREC permit.3 As a result of the monitoring program, a large
mass of data has been accumulated and a great deal is known about
what is happening at Pigeon Point. Fortunately, the data
convincingly demonstrates that Pigeon Point does not threaten the
public or the environment,

Nonetheless, the EPA has proposed that Pigeon Point be added
to the NPL. The NPL is an offspring of the Comprehensive
Environmental Response, Compensation, and Liability Act, 42
U.S.C. §9601 et. seq. ("CERCLA"), as amended by the Superfund

17 pel. c. §6401(c).
27 pel. C. §6401(a).

3attachment 1, Pigeon Point Landfill, Delaware Solid Waste
Authority (May 1987), p. 7.
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Amendments and Reauthorization Act of 1986 ("SARA"). Section 105
of CERCLA requires the President to prepare a list of national
priorities of hazardous waste sites. The President has delegated
this responsibility to the EPA which has promulgated the NPL to
satisfy the requirement. The EPA, by regulation, has adopted a
methodology -- the Hazard Ranking System ("HRS") -- which it
applies to sites under consideration for addition to the NPL.4

The HRS score is supposed to reflect the potential for harm
to humans or the environment from migration of a hazardous
substance by routes involving groundwater, surface water, or air.
It is a composite of the three possible contaminant migration
routes. The score for each route is obtained by:;assigning
numerical values, according to prescribed guidelines, to:a set of
factors that theoretically characterize the potential of the
release to cause harm, Sites with HRS scores of 28.50 or above
are placed on the NPL. To support the score, the EPA compiles a
documentation record ("D.R.") which contains the data and other
information relied upon and referred to in the HRS document.

Although at odds with any thoughtful evaluation of Pigeon
Point, the Pigeon Point HRS score is shown as 37.93. The score
is based solely upon alleged "observed releases" of contaminants
from the facility to the groundwater. Whoever prepared the
Pigeon Point HRS made obvious errors which call into question the
accuracy of and the motivation for the score. Among other
things, the Pigeon Point HRS and D.R: (1) omit a large portion
of the available data base, thereby facilitating the "tunnel
vision" data analysis; (2) rely heavily on sample data from
wells measuring contaminants in leachate contained within the
landfill, rather than the sample data from wells testing the
groundwater outside the landfill; (3) utilize infinitesimal
measurements (e.g. one part per billion) in violation of the
legally mandated HRS methodology; (4) misstate the hydrology
underlying Pigeon Point and draw erroneous conclusions therefrom;
and (5) embrace two highly anomalous test results -- one for
arsenic, the other for tetrachloroethylene (pce) -- which, when
evaluated in the context of all the available data, mean nothing
scientifically.

The anomalous arsenic test result is critical, without it
the HRS score falls below the 28.5 required for the NPL. To
accept the arsenic test result, the HRS must assume that arsenic
could have appeared in higher concentrations in the groundwater

440 c.F.R. §300, App. A (1986).
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beneath the landfill than it ever appeared ins}de the landfill;
that it could have appeared one time in high concentrations in
wells scattered around the landfill and then disappeared forever
(the highest recorded arsenic result since March 1985 from the
groundwater wells is less than four parts per billion); and that
the groundwater could have flowed uphill (the anomalous data
included results from an upgradient observation well).

In short, the anomalous arsenic data should have been thrown
out. At a minimum, the EPA consultant who prepared the HRS
should have made a few inquiries about the source of the data,
The Authority has. 1Its findings are documented below and in the
attachments which include two letters. One is from the director
of the now defunct laboratory which produced the anomaldbus result.
He says, among other things, "the results reported for the
arsenic determination were obviously in error ..."5 The
second letter is from a highly qualified expert who has reviewed
the laboratory worksheets which generated the data. He states,
"I am absolutely convinced that the values reported for arsenic
in 1985 were in error. 1In fact, %pparently arsenic was ‘never
determined on these samples at all."

Although the EPA consultant who prepared the HRS did not do
his homework, it appears that he followed his marching orders.
Through the Freedom of Information Act, the Authority has located
two memoranda (attached and discussed below) in the EPA's Pigeon
Point file (but not incorporated into the D.R.) which suggest
that the EPA decided to add Pigeon Point to the NPL before the
data was even reviewed. If so, the EPA's objectives and
motivation bear scrutiny. Hopefully the EPA cares more about
implementing the Congressional objective of identifying the worst
hazardous waste sites than it does about taking credit for adding
one more number to the list,

The Authority opposes the addition of Pigeon Point to the
NPL because the site simply does not "pose substantial danger to
the public health or environment" as contemplated by §105 of
CERCLA. The Authority's concern stems from the adverse impacts
which certainly would follow final listing. The significance of

Sattachment 2, undated letter from

to Delaware Solid
Waste Authority, received June 25, 1987, Mr. resides in

South Carolina and is not associated in any way with the Authority.

6Attachment 3, June 26, 1987 letter from _ Ph.D.,
to Delaware Solid Waste Authority.



Russel H. Wyer, Director
July 15, 1987
Page 5

the NPL is well known to the EPA, as it is to anyone in Delaware
familiar with the events at the Llangolyn Lahdfill, Wildcat
Landfill or Tybouts Corner -- all NPL sites. The Tybouts Corner
epitaph, for example, might read: "Millions for study, analysis,
and litigation, but not one penny for constructive action." It
would be unfair to blame the EPA for Tybouts Corner. wWhat has
happened there is not simple to understand or explain. It would
not be unfair, however, to point out to the EPA in the clearest
terms possible that it must make sure that sites which do not
belong on the NPL are not put there. There are too many sites
that are hazardous and do present dangers, and too few resources
to clean them up. To unloose the bureaucratic juggernaut for
patently deficient reasons would unfairly and irresponsibly
burden the citizens of Delaware. "

The impression is that the EPA's approach is to take this
step in the CERCLA process too lightly. The attitude seems to be
that once a site is put on the list, then the EPA will take a
close look to determine whether there is a problem, A half
million dollars or so later (not to mention substantial public
confusion and alarm’) the EPA may be satisfied. In the case
of Pigeon Point, the Authority has been placed in the peculiar
position of being a partner with the EPA and DNREC for six years
in an enterprise that culminated with a state-of-the-art facility
at Pigeon Point, only to learn of the proposed NPL listing in the
morning newspaper, The Authority is as keenly committed to
protecting the public and the environment as the EPA or DNREC.
If the EPA or DNREC believed or believes that Pigeon Point poses
significant dangers, the Authority should have been or should be
so apprised, and the three public instrumentalities should have
taken or should take appropriate action. The facts, however, are
that there is no such danger and that the EPA and DNREC have
acted accordingly, i.e. done nothing.

The Authority is disappointed that the EPA did not see fit
to review the consultant's work carefully or provide the
Authority with an opportunity to respond to the consultant's
analysis before proposing that Pigeon Point be added to the NPL.
Nonetheless, the Authority is hopeful that the EPA now will
afford the proposed listing the close consideration it demands.

7some of the potential effects of NPL listing are illustrated in
Attachment 4, a March 2, 1987, Washington Post newspaper article
reporting the stigma associated with NPL listing.
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II. SITE INFORMATION

CERCLA regulations recognize that the "use of the HRS
requires considerable information about the facility, its
surroundings, the hazardous substances present, and the
geological character of the area down to the aquifers that may be
at risk."8 The Pigeon Point HRS and accompanying D.R. do not
reflect an adequate understanding of the relevant information.

To supplement the record and to provide the EPA with
necessary information, the Authority has undertaken an in-house
evaluation of existing analytical and quantitative data regarding
Pigeon Point. The results are presented in Attachment 1 and
highlighted below. 1In addition, the Authority asked Duffield
Associates, Inc. ("Duffield"), consulting geotechnical engineers,
to prepare a separate compilation and evaluation of the relevant
data. 1Its report appears as Attachment 5. A second consultant,
Cabe Associates, Inc. ("Cabe"), performed a third analysis, a
treatability study, which appears as Attachment 6. ’

Attachments 1, 5 and 6 reflect a significant feature of the
site information, namely that there is a great deal of it. It is
doubtful if many (if any) of the sites already on the NPL have
been monitored more closely. The Authority assumed operation of
the Pigeon Point facility in January 1981 and has complied with
the EPA/DNREC monitoring/reporting requirements ever since.
Attachment 1 relates the history of the site, including the
pre-Authority management period during which 22 observation wells
were utilized at various times. The HRS incorrectly states that
New Castle County managed the facility from 1968 to 1980.
Actually the County assumed operation in July, 1971. The City of
Wilmington operated it briefly before then.

Attachment 1 also explains the Pigeon Point monitoring and
containment systems in detail. Several documents discuss the
effectiveness of the containment systems.9 These systems include
an impervious 12 foot thick liner, composed of dredge

840 C.F.R. §300, App. A §2.0 (1986).

9See Attachment 1 (pp. 22 and 23), Attachment 5 (p. 2) and the
New Castle County comment on the proposed listing (pp. 2 and 3).
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spoils, which underlies all the refuse depositpd at the site,l0

The HRS does not attempt to explain how the contaminants could
have permeated the liner. As discussed below, the data generated
from monitoring wells on either side of the liner indicates that
the contaminants have been contained,

The containment systems also include an intricate leachate
collection system which was installed in segments from 1974 to
1985. A schematic representation of the system is provided in
Drawing IV of Attachment 1. The leachate (water and other liquid
filtered through material in the landfill) is collected in pipes
and pumped for eventual discharge into the New Castle County
sanitary sewer system where it is ultimately treated at the
Wilmington Sewage Treatment Plant. :

This comment need not recount the voluminous details of the
joint EPA/DNREC/Authority effort to safeguard the public and
environment from any threat posed by Pigeon Point,. The
containment and monitoring systems have been installed at great
expense. Fortunately, they have served their purposes. The only
fair conclusion that can be drawn from the wealth of available
information is that the contaminants at Pigeon Point are
contained.

Unfortunately, the HRS ignores that information. One of the
ironies presented by the proposed listing is that for years the
Authority has been collecting data to satisfy itself and the EPA
that there is no problem; now the EPaA, through its consultant who
prepared the HRS, has neglected to examine much of the
EPA-required data and has concluded that there is a problem.
That conclusion, if finally adopted by the EPA, will lead
inevitably to additional monitoring and more data. In all
scientific probability that new data will establish what has
already been established by the ignored data, namely that there
never was a problem. 1In any event, no one can seriously doubt
that the monitoring will continue, with or without NPL listing.
The only questions are whether the EPA will have another site on
the list to count towards its recently expanded statutory goal
and whether the public will have to bear the exorbitant expense
occasioned by NPL listing with nothing to show for it.

10attachment 1, p. 2.
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III. HRS ANALYSIS o

The HRS score is derived solely because of a perceived
groundwater contamination problem, i.e. the facility presents no
risk by surface water contamination, air contamination, fire, or
explosion. The groundwater score is based in large part on the
conclusion that there has been direct evidence of a release of "a
substance of concern"™ from the facility to groundwater. Under
the CERCLA regulations, :

"Direct evidence of a release must be analytical. If a
contaminant is measured (regardless of frequengy) in
groundwater or in a well in the vicinity of, the
facility at a significantly (in terms of demonstrating
that a release has occurred, not in terms of potential
effects) higher level than the background level, then
quantitative evidence exists and a release has been
observed,"ll (parentheses in original)

It is critical to distinguish the legal and scientific meanings
of the term "regardless of frequency." As pointed out elsewhere
and below, the Pigeon Point HRS score would fall below the number
required for NPL inclusion but for one laboratory test result
(i.e. the proposed listing relies on a single perceived
measurement of a contaminant in groundwater off the site). From
a scientific viewpoint, the test result may represent a single
measurement of an off-site contaminant. As such it has little or
no scientific meaning when scientifically interpreted in
conjunction with other data, i.e. the one measurement or test
result is not validated and is therefore disregarded. It is an
aberration, explicable in a dozen ways which demonstrate the
fallibility of testing.

From a legal viewpoint, "regardless of frequency" means that
a single measurement of an off-site contaminant suffices for
purposes of documenting the release. However, the legal analysis
necessarily draws on scientific analysis. What is required
legally is that the measurement be validated. If scientific
analysis concludes that the one measurement has no validity,
legally the requirement of one measurement is not satisfied. 1If
a test result indicates the presence of arsenic in groundwater,
put the sampling equipment is contaminated, or the laboratory
procedure is not followed, or the mathematical calculations are

1140 c.F.R. §300, App. A §3.1 (1986).
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run incorrectly, the test result does not stand and the one
measurement is invalidated. i

In short, the importance of the regulatory language
"regardless of frequency" comes into play only if the single
measurement is valid. One valid measurement establishes that the
contaminant is in the groundwater and it is unnecessary after
that to show how often it appears in a particular place or places,
However, from a scientific viewpoint one aberrant measurement,
under some circumstances, may be so inconsistent with all the
other measurements that it is judged invalid for that reason
alone, The Pigeon Point HRS documents fail to disregard the
aberrant data. The discussion below (Sections IV and V)
highlights the scientific analysis detailed in the 'attachments
which concludes that the aberrant data is invalid. i

Although misplaced reliance on the aberrant data is the most
significant failing, other shortcomings reflect the superficial
nature of the Pigeon Point HRS analysis. The New Castle County
March 23, 1987, comment correctly criticizes the HRS for
neglecting to (1) explain how the contaminants "apparently
migrating through the dredge spoils" permeated the liner which
far exceeds the EPA's standard for impermeable caps on sites
closed with RCRA certification; (2) cite any data to establish
background levels; (3) adequately consider the hydrology in the
vicinity of the site; and (4) provide any factual basis for the
numbers of people supposedly at risk because of Pigeon Point,

Attachment 1 illustrates how a thorough evaluation of the
groundwater level data would have led the consultant to an
accurate understanding of the groundwater flow patterns, and from
there to an awareness that contaminants are not "apparently"
migrating through the dredge spoils. Attachments 1, 5, and 6
consider the faulty HRS assumptions about the well gradients and
the erroneous conclusions drawn therefrom. - Upgradient wells
sample water flowing onto the site, downgradient wells sample
water flowing from the site. The former may be used to establish
"background levels" of contamination. For example, if an
upgradient well indicates the presence of benzene in quantities
of 150 parts per billion (ppb), a downgradient well sample of 150
ppb would suggest the contamination is not coming from the
landfill because the background level is just as high. o0On the
other hand, if the downgradient well sample measures benzene at
450 ppb, the background level (150 ppb) would suggest that there
is additional contamination coming from the landfill.
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The HRS misinterprets the hydrology .,and incorrectly
identifies the gradients of various wells. 1It'classifies well
no, 31 as "upgradient," well nos. 26R and 29 as "side gradient,*
and well no. 28 as "downgradient."l2 ©The classifications are
wrongl3 and lead to the erroneous conclusions detailed in the
next sections,.

The lack of any meaningful discussion flaws the HRS
fundamentally. It is little more than a series of conclusary
statements, each citing references in the D.R., often with little
relevance, without any attempt to analyze the references or pull
the material together in any cohesive way. In fact, the
references frequently raise additional questions about the
validity of the conclusions. For example, D.R. refetence no. 4
under the subheading "Groundwater" (the reference is not
paginated) states "the DNREC has monitored the affects (sic) of
the landfill contaminating the adjacent production wells at ICI,
Americas, Inc. no relationship was established." Although the
EPA's Pigeon Point HRS file contains one of the supporting
documents for this statement, it was not made part of the
D.R.14 rThe document, Attachment 7, reports the results of a
DNREC study to determine whether there is a hydrological
connection between the zone screened in Pigeon Point observation
well no. 28 and ICI well no. 1ll. The study concludes there is
not. A later DNREC review of the study (Attachment 8), also in
the EPA's Pigeon Point HRS file and not made part of the D.R.,
agrees with the conclusion.

Nonetheless, at page six the HRS predicates its "distance to
nearest well" analysis on the distance from Pigeon Point well no.
28 to ICI well no. 11.15 apparently the DNREC study was never

12p ,R., Reference 16.
13attachment 5, p. 8.

l4the document was obtained through the Freedom of Information
Act.

l5There is an inconsistency between the HRS which, at page 6,
says the distance "is located ... as measured from MW no. 28 ...
approximately 0.5 mile southwest of the site", and the D.R.
reference (no. 20) cited by the HRS. The reference includes a map
with a dotted line from I.C.I. well no. 1l to the boundary of the
site. This line is labelled "Distance to nearest well." According
FOOTNOTE CONTINUED ON NEXT PAGE --
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reviewed or considered. Had there been any effort to establish
the hydrological connection between the wells, of review -- even
cursorily -- the information available in the file, the pertinent
documents would have surfaced.

The HRS score is computed by plugging values into a
mathematical formula provided by the CERCLA regulations. The HRS
assigns the wrong values and consequently calculates the wrong
score. By correcting the values, the HRS score is lowered. For
example, when the aberrant arsenic test result is disregarded,
the HRS score is lowered from 37.93 to 25.95. The difference can
be attributed to the lower matrix value for toxicity/persistence.
Without arsenic the value is reduced from 18 to.12, The
calculation follows: .

Observed releasel® = 4
Wastes characteristics
Targets

Ll 9]

= 13
= 44
45 x 13 x 44 = 25740

25740 + 57330 x 100 = 44.90
44,90 1.73 = 25,95

*»

Under the CERCLA regulations, the 25.95 score is too low to
include Pigeon Point on the NPL. However, it is much higher than
it should be when the data is analyzed correctly. The next two
sections demonstrate that the HRS fails to document any "observed
release" of contaminants from the landfill.

IV. THE BENZENE/ETHYLBENZENE ANALYSES
The HRS claims that the Pigeon Point data "show elevated

levels of arsenic, ethylbenzene, tetrachloroethylene (pce) and
benzene. These contaminants migrated through the base of the

to the reference, then, the distance between the I.C.I. well and the
boundary (not Pigeon Point well no. 28) was used. The CERCLA
regulations expressly prohibit using the boundary line. They say,
"Distance to nearest well is measured from the hazardous substance
(not the facility boundary) to the nearest well that draws water
from the aquifer of concern." (parentheses in original). 40 C.F.R.
§300, App. A. §3.5 (1986).

léas pointed out elsewhere, the data does not substantiate an
"observed release." A release is assumed here for purposes of
recalculating the HRS without the arsenic result.
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landfill and, in time, to and through the Columbia and Potomac
aquifers."17 As indicated above, this conclusion underpins the
proposed NPL listing. Although the consultant's superficial
analysis which leads to this conclusion disappoints the
Authority, more disturbing are the questions which the analyses
pose about the motivation for the HRS score.

The HRS benzene and ethylbenzene analyses are addressed
herein separately because the arsenic and pce "releases" are each
supported by one (and only one) test result, whereas the HRS
cites no data supporting a benzene or ethylbenzene "release",.
The March 23, 1987 New Castle County comment (pages 3 and 4), the
Duffield report (Attachment 5, pages 3-5) and the Cabe report
(Attachment 6, pages III-3 - III-6), all fault the HRS
benzene/ethylbenezene analyses.

The problems are obvious. The data cited by the HRS
follows:

"The data summary shows benzene was initially detected
in March 1984 in mid-site base well nos. 46 to 49,
Later, in March 1985, it was detected in well nos. 27R
and 28, Columbia and Potomac wells, respectively. ...
Ethylbenzene was discovered in base well nos. 46 and 47
in March 1984.18

A review of the HRS "support document™, D.R. Reference no. le,
reveals that significant levels of benzene and ethylbenzene were
found only in the mid-site wells (46-49) which are placed within
the landfill to monitor the leachate.l? These wells are placed
into the refuse f£ill, above the liner which protects the
underlying aquifers, They monitor leachate quality and quantity
within the landfill,. The relatively significant levels of
benzene and ethylbenzene in the mid-site wells strongly suggest
that the containment systems are effectively preventing
contaminant migration out of the landfill because the same
relatively significant levels do not appear in the aquifers
beneath the liner,.

17HRS, Documentation Records for Hazard Ranking System, p. 2.
1814.

19gee Attachment l, p. 9 (Figure 1), for a profile of the Pigeon
Point wells and what they measure.
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The HRS claims that benzene "was detected:in well nos. 27R
and 28, Columbia and Potomac wells, respectively."20 1t fails
to note that the levels "detected" were one part per billion
(ppb) and 1.5 ppb, respectively. As Attachment 6 states at page
III-5, "EPA's performance evaluation of experienced lab testing
standard samples without sample interferences from other
contaminants revealed an analytical detection failure of 10%-30%
even in the test range of 5-20 ppb." To report a 1.5 ppb test
result as a "release" ignores the limitations of the test
equipment and procedure, Moreover, as Attachment 5§ points out,
well no, 28 is an upgradient well (not downgradient as stated in
the HRS).21l Thus the data from well no, 28 does not
substantiate a release from Pigeon Point, but instead provides
information about the quality of water flowing into the Sgite.

The use of the 1 ppb and 1.5 ppb test results to document a
release also disregards the legal requirement in the CERCLA
regulations, quoted above, pertaining to the background level.
To demonstrate a release, the contaminant must be measured rat a-
significantly ... higher level than the background level, "22
Although the regulations do not define "significantly higher
level”, the Authority's understanding based on information
provided by the EPA, is that the measurement must be at least 2.7
times higher than the background level.23 If the 1 ppb benzene
measurement for the downgradient well no. 27R is used, the HRS
must establish a background level of .37 ppb. It has not and,
given the infinitesimal quantity, cannot.

The ethylbenzene analysis suffers from the same problems.
The HRS concludes that this contaminant "apparently" is migrating
through the liner, but cites only the March 1984 data from
mid-site wells 46 and 47 which monitor leachate above the

20supra, note 17.
2lsupra, note 13.
22supra, note 11.

232-27-87 conversation with Lorie Acker, EPA, Region III,
Hazardous Waste Management Division,
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liner.24 All the other data for the period cited by the HRS in
support of the score report results of less than 1 ppb.25

The benzene and ethylbenzene analyses pose serious questions
about the motivation behind the HRS analysis. The consultant's
misinterpretation of the data and the requirements in the
regqulation, which are brief and relatively straight-forward, is
perplexing. It strikes the Authority as odd that with all the
test results of all the parameters measured at all the wells over
all the years, that the EPA would not require something more
substantial than an one-time 1.5 ppb test result to demonstrate a
problem at the facility. The impression is that the benzene and
ethylbenzene "releases" are used in the HRS to bolster.the flimsy
pce and arsenic data (discussed in the next section). If so, the
Authority wonders if the consultant's mission was to justify a
decision made by the EPA to add Pigeon Point to the NPL before
the study was even started. The EPA HRS file contains a
September 10, 1985 memorandum (Attachment 9) chastising an early
analysis. It says:

"I was surprised to find out from _hat he
did not review the state files, ma ing the judgment

that the information contained in the EPA file was
sufficient to score the site. Since the draft HRS does
not support an observed release to ground water, I
cannot accept the reasoning, and am therefore returning
the package.

I have reason to believe that Delaware files do contain
groundwater monitoring data which show contamination to
be site related. 1I therefore, again request that state
files be reviewed and this critical information be
included in the HRS documentation."

This memo raises several questions. One--if the HRS did not
support a release to groundwater, why did the score reflect such
a release? Two--what motivation did the field investigation team
(FIT) regional project officer (RPO) have to report a high score
without any supporting data? Three--why was the memo posed in
terms of how to document an NPL score rather than to investigate
the site objectively?

24gupra, note 17.

25HRS, D.R., reference no., 16.
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A later EPA memo (Attachment 10) points out numerous
problems, including an important one which was hever corrected,
namely the use of the data measuring the leachate. The second
page states:

"Tox/persistence - I think we should use only those
compounds found in wells, since samples taken from the
leachate collection system should be considered
contained.,"

As explained above and below, the final HRS relies heavily on the
leachate data anyway, raising two more questions: (1) why was the
data used when the EPA understood it represents contained
samples? and (2) was it used because the EPA and its 'tonsultant
later learned nothing significant was found in the aquifer wells,
and they therefore decided they had nothing better?

If, as it appears, the HRS process is nothing more than an
exercise to justify a pre-investigation determination by the EPA
that it wants Pigeon Point on the NPL, the Authority suggests
that the EPA re-examine its statutory mandate: consider the
Authority's track record, the history of the site since the
Authority has managed it, and the Authority's own legislative
mandate to keep the site safe; and take a long look at what it
hopes to accomplish by listing the site. The treatability study
(Attachment 6) prepared by Cabe reaches an obvious conclusion,
i.e. practically there is nothing more that can be done at the
Pigeon Point site than what is being done right now to protect
the public's interest. The Authority understands that the CERCLA
procedure normally does not address remedial issues during the
NPL listing process. To the extent that that approach makes any
sense at all, it must assume that the listing process is so
infallible that it selects only the worst sites and that they
undoubtedly require remedial action. The Pigeon Point site is
already under the close control of a public instrumentality which
clearly has the motivation and means to safeguard the public and
the environment. The Authority's Pigeon Point expenditure in
money, time, effort and expertise is well-known to the EPA. Also
well-known to all is CERCLA's raison d'etre. There are thousands
of sites -- not managed, not contained, not monitored -— which do
pose serious threats to the public and the environment, and which
would much better utilize the EPA's limited resources. The
purpose of the NPL process is to identify the sites which need
the EPA's attention the most. Pigeon Point needs it the least.
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V. THE PCE/ARSENIC ANALYSES
The HRS states that pce:

"was found in Potomac well no. 28 and base well nos. 46
through 49 in March 1984. 1In September 1984, it was
found in Columbia well nos. 27R and 25R and Potomac
well no. 28. In March 1985, the compound was found
only in hydraulic fill well no. 1lR. ... Arsenic was
found in base well nos. 46 to 49 in March 1984. In
March 1985, arsenic was found in Potomac well nos. 28
and 29,"26 v

Again the HRS cites data (from wells 46-49 and 1R) measuring
contaminants contained within the landfill to document a
"release"., The September, 1984 test result is the only alleged
measurement cited in the HRS of any significant level of pce
outside the landfill. Likewise, the March, 1985 test result is
the only alleged measurement of any significant level of arsenic
outside the landfill, The issue is whether these one-time
aberrant results are scientifically valid when evaluated in the
context of all the inconsistent data.

There are numerous possibilities for test result errors,
including contaminated equipment and human error. Even under the
best laboratory conditions there is the possibility of
contamination from other samples. For example, in a busy
laboratory one arsenic sample containing arsenic may be boiling
off at the same time that the beaker cover is lifted off a
different sample. A draft can carry a particle of arsenic into
the beaker, thereby skewing the test result. Such possibility
and others require quality controls which generally prevent the
reporting of anomalous results. 1In this example the test would
be run again if out-of-line with previous results,
Unfortunately, these results came from a laboratory whose quality
controls _had completely broken down when the data was
reported, 27

The Delaware regulatory program most concerned with valid
test results is the one implemented by State drinking water

26supra, note 17.

27gection VI discusses the laboratory responsible for the test
result,
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regulations.28 These regulations permit gesting only by
laboratories meeting rigid certification requiréments. Despite
elaborate efforts to guarantee the best possible test results,
the regulations recognize testing fallibility by requiring 3
additional tests within 30 days whenever a single test indicates
a problem.29

The HRS interpretation of the pce data is questioned in
Attachments 1, 5, and 6. Attachment 5 criticizes the HRS
characterizations of the gradients and, unlike the HRS, explains
its reasoning. At page 8 it opines that well no. 28 is
ungradient to the Pigeon Point site and reflects background
conditions with respect to groundwater flowing onto; the site.
Although the Authority doubts the validity of the anomalous
September, 1984 100 ppb test result from well no. 28, it should
be used, if used at all, to establish the background level, not a
release. The same can be said of the March, 1985 arsenic result
from well no. 28 (alleged as 218 ppb).

The Duffield report explains the unlikelihood of the data as
follows:

"these peaks generally appear (or increase) and
disappear (or decrease) simultaneously at the twelve
(12) monitoring locations, including the the interior
leachate wells and leachate collection system, without
regard to relative well location or groundwater flow.
Groundwater flow is slow, and it is unlikely that a
contaminant could escape from the landfill, flow
several hundred feet, appear simultaneously at
essentially all monitoring locations, and then
disappear without a subsequent trace."30

In short, the contaminants supposedly appeared at high levels in
upgradient and downgradient wells simultaneously, then totally
disappeared. Cabe also doubts the validity of the pce data

28Adopted 5-14-71 by the Delaware State Board of Health under 16
Del. C. §122(3)(c), as revised 9-27-77 and 5-5-82.

29gection 22.611D.

30attachment 5, pp. 4 and 5,



Russel H. Wyer, Director
July 15, 1987
Page 18

because of the absence in any of the monitoring wells of pce's
"daughter compounds" which typically follow pce detection.3l

The anomalous data has also been questioned because it
indicates the presence of much higher levels of contaminants
beneath the liner than have been found in years of testing inside
the landfill, According to Attachment 1, "(Arsenic)
concentrations reported in perimeter wells 28 and 29 ...
(groundwater wells) for March 1985 by far exceed the highest
concentration ever recorded, before or after March of 1985, in
the base of the landfill or points of leachate collection. "32
The deduction which must follow acceptance of the anomalous data
is that the groundwater threatens to contaminate the landfill,

not vice versa. .

As pointed out above, the HRS score would not be high enough
to justify an NPL listing if the arsenic "release" is not
established. Thus the benzene, ethylbenzene, and pce scores by
themselves are irrelevant. Presumably arsenic carries such clout
because it is rightfully assigned maximum values in the’
persistence and toxicity indices in the CERCLA regulations. The
Authority is well aware that arsenic, in sufficient quantities,
is dangerous. If the EPA believes that the Pigeon Point data
reflects a release of arsenic and a danger to the public, why has
it chosen not to notify the Authority? Apparently the draft HRS
was circulated longer than one year before the EPA brought the
data indirectly to the Authority's attention. The Authority
learned about the proposed listing in a morning newspaper, more
than a year after the draft HRS was finished.

The Authority's own lack of concern about the anomalous
arsenic data is scientifically founded. Aside from all the
foregoing reasons for doubting the data and aside from all the
evidence suggesting that that Pigeon Point containment system is
effectively preventing releases from the landfill into the
groundwater, the Authority takes comfort from the arsenic results
from wells testing the groundwater since the anomalous test
result was reported. They follow in toto:

3lattachment 6, pp. III-5 and III-6.

32pttachment 1, p. 23.
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Wells March 1986 March 1987.,..i
Columbia Sands
No. 25R Less than 2 ppb Less than 4 ppb
No. 27R Less than 2 ppb Less than 4 ppb
Potomac Sands
No. 26R Less than 2 ppb Less than 4 ppb
No. 28 Less than 2 ppb Less than 4 ppb
No. 29 Less than 2 ppb Less than 4 ppb
No. 31 Less than 2 ppb Less than 4 ppb
No. 41Aa 2 ppb Less than 4 ppb
No. 45 Less than 2 ppb Less than 4 ppb33 |

One more highly significant reason for disregaiding the
aberrant test results is presented in the next section.

IV. BRANDT LABORATORIES

Inasmuch as the aberrant test results for pce in Septeéember,
1984 and arsenic in March 1985 are totally inconsistent with the
rest of the data, the Authority has attempted to learn whether
the laboratory which produced them could explain what happened,
The findings, hardly surprising given the nature of the data, are
alarming because they demonstrate how easily, and for what
relatively inconsequential reasons, the NPL process and all it
signifies can be unleashed. The long and the short of it is that
the laboratory that reported the aberrant results was in shambles
when the anomalous tests were purportedly performed and the
results reported, particularly the arsenic test which took place
when the laboratory was in the final throes of its dissolution.

Before turning to the details, a few comments about the
Authority's responsibility for the data are in order. The
Authority was required under the permit issued by DNREC to
arrange for the field sampling and laboratory testing which
generated the data. Brandt Associates, Inc. ("Brandt Labs")
performed the laboratory testing for the Authority from 1981
until the laboratory was dissolved in 1985, not long after the
aberrant data was submitted. It also took the field samples for

33compiled from data reported to DNREC pursuant to the
Authority's permit.
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the anomalous arsenic test reported in May, ‘}985.34 Based on
the data received during the first few years and on the contact
maintained with the laboratory, the Authority had no reason to
suspect there would be any problems. When Brandt Labs was
selected by the Authority it was considered the best laboratory
in the state. For several obvious reasons the Authority was not
in a position to meaningfully evaluate the capabilities of the
laboratory during the relatively short period of its demise.

The Authority should not be faulted for omitting to
scrutinize the aberrant data when it was first reported.
Undoubtedly one assumption was that an isolated reporting event
would not be accorded much weight if clearly contradicted by the
mass of other data. Apparently DNREC and EPA operateéd under a
similar assumption because neither acted on the test result for
nearly two years. Presumably the threat of arsenic to what the
Pigeon Point HRS claims is a water supply serving 135,000 people
would have merited more attention had either enforcement agency
believed the data had any significance.

In any event, the issue is not what should have been done
with the aberrant data, nor who was to blame for it. The issue
is whether it has enough validity to justify an NPL listing,
Recently several individuals associated with Brandt Labs during
the relevant period have been interviewed to help measure the
value of the data. They uniformly and unequivocally assert that
the arsenic data is untrustworthy. They also cast serious doubt
on the validity of the aberrant pce result. From the founder and
president of the company, Karl Brandt, down to the technician
whose initials appear on the fateful arsenic data worksheet which
"supports" the figures reported, they condemn the data. Attached
is a list of names and phone numbers of everyone interviewed.36

This story emerges. The laboratory fell on hard financial
times and was unable to meet its payroll consistently or
maintain its equipment; it encountered serious morale problems
and was unable to keep up with the workload; it lost the employee
qualified to run the arsenic analysis, and ultimately failed to
follow the laboratory procedures which give the test results any

345-5-87 conversation wit_Brandt Labs' director
for part of early 1985.

35gsupra, note 17, at 6.

36attachment 11.
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meaning, Representative remarks, all proyided herein by
permission, include statements that at relevant times (1) the
people running the tests were not qualified, were improperly
trained, and were under a great deal of stress;37 (2) "things™®
degenerated rapidly, employees were not paid regularly, there
were lots of problems, many personnel changes were made in the
summer/fall of 1984, people were new to equi%ment and procedures,
it was a period of "general upheaval";3 (3) the lab was
having difficulties with arsenic, it "pushed" work through and
may not have followed procedures;3g (4) the lab was "definitely
falling apart," and "in a state of turmoil" in March, 1985, and
with a constant state of flux in terms of how things were getting
done;40 and (5) test results at the lab in late 1984 indicated
problems with pce, the laboratory was disorganized and messy, and
industries using Brandt Labs were complaining about bad data.4l
The Authority contacted only one such industry, Georgia Gulf
Corporation, and learned from its laboratory manager that the
Brandt Labs data during the late 1984 - early 1985 period became
erratic "with white-out all over everything."42 Consequently,
Georgia Gulf terminated Brandt Lab's services in the spring of
1985 because of "a complete lack of confidence,"43

Out of this milieu came the test report which raises the HRS
score to NPL proportions., The test result was reported to the
Authority on a form which is not part of the D.R. The form was
prepared by a clerk/typist from worksheets supplied from Brandt
Labs' technicians who ran the tests. The worksheets for the
relevant period are in the possession of Karl Brandt, who took

376-12-87 conversation with Brandt Labs' service

director.
384-30-80 conversation with ‘Brandt Labs' director
for part of early 1985,

39Sugra, note 34,

405-5-87 conversation with Brandt Labs' technician.

414-14-87 conversation with Brandt Labs'

saleswoman.

426-9-87 conversation with
laboratory manager.

Georgia Gulf Corp.

4314,
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them when he ended his association with the company in September,
1985. At the request of the Authority, Mr. Brandt reviewed the
worksheets and has produced the one which apparently supported
the reported test data. It appears as Attachment 12. He also
produced an earlier arsenic test worksheet (Attachment 13) to
illustrate how the worksheet at issue should have been filled in,
He discusses them both in his letter (Attachment 2) and concludes
that the worksheets reflect that the standard testing procedure
was not followed for the test producing the aberrant data. 1In
other words, the aberrant data is supported by an aberrant
worksheet,

The worksheet is deficient in important respegts., With
regard to the arsenic result, it is not initialéd any
technician. The initials stand for the
technician who ran the selenium test and whose calculations for
that test appear in the right h the same worksheet.
The initials stand for am,mo recorded the
worksheet numbers onto the form sent to the Authority., Mr,

— has explained that he did not run the arsenic
analysis.44 He has stated that he believed EEEEEEEEIEEEERE
ran the arsenic tests during the period in question.45 1In
turn, as said that he did run arsenic tests
during that period but that he initialed all the test

results.46 The bottom line is that no one now acknowledges
running the test,

The worksheet also is not initialed by a supervisor,
indicating that it was not reviewed and that the gquality control
procedures were not followed. The worksheet contains no response
readings from the test machine, making it impossible to re-run
the calculations -- which also do not appear on the worksheet,
Finally, the worksheet contains a handwritten code, no, "265",
used to identify the type of procedure purportedly followed. At
Brandt Labs, "265" represented a technique utilizing a graphite
furnace, equipment which was not functional at the time the test
was supposedly run.47 cConsidering these deficiencies (not

44apttachment 14, 6-25-87 letter from to Delaware
Solid Waste Authority.

456-1-87 conversation.

466-8-87 conversation.

47pttachment 2.
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present in the other arsenic data worksheets.reviewed by Karl
Brandt at the Authority's request), the morale problems, the
pressure to push out the work and the anomalous nature of the
result, a credible explanation of the numbers is that they were
simply fudged. Mr. Brandt acknowledges in his letter that the
data is no good. 48

Whatever the explanation, the data clearly does not support
the conclusion reached in the Pigeon Point HRS, namely that
unacceptable levels of arsenic have migrated through the landfill
into an underlying aquifer. Attachment 3 presents the findings
of a qualified expert who reviewed the worksheets and the Brandt
Labs procedures with Karl Brandt. He concludes that the aberrant
data was in error and that the arsenic test apparently was not
even run., In addition, like every other scientist who has
carefully analyzed the aberrant Pigeon Point data in the context
of the subsequent data, he does not accept the anomalous result.
He says,

"I have never encountered another landfill in which a
metal appeared at high levels in both upgradient and
down gradient wells for one monitoring period and then
promptly disappear. I believe that the evidence
clearly shows that arsenic was never determined on
these 1985 samples from the wells surrounding the
Pigeon Point landfill,"49

Considering the circumstances at the time of the test, it
should not take an expert to reach the same conclusion. However,
to the extent that the EPA is not satisfied that the data is
untrustworthy, the Authority requests that the EPA allow the
record to be expanded further. The validity of the aberrant data
is critical and ultimately a scientific question. Though the
Authority is convinced that the record adequately refutes the
validity of the data, a hearing would enable additional facts to
be developed and provide the EPA with whatever proof it deems
necessary,

4814,

49pttachment 3,
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VII. CONCLUSION g

In many cases EPA's review of comments submitted in response
to proposed additions to the NPL may be unimportant relative to
other stages in the CERCLA process. The review is required, in
part, because in the exceptional case it is important. It
provides an opportunity to prevent an extremely wasteful
utilization of limited resources. The challenge presented to the
EPA by this comment (and the EPA's review of the HRS) is to
capitalize on this opportunity by recognizing that Pigeon Point
is that exceptional case. '

The comment and the attachments provide information
previously unknown to the EPA. The calamitous sitwation at
Brandt Labs led inevitably to some bad data, but the bad data
need not and should not mislead the EPA to take action which
certainly will divert the resources of the EPA and the Authority,
possibly in battle over the listing itself.

The Pigeon Point facility is the exceptional case, not only
because the record now demonstrates that the critical laboratory
results are invalid, but also because the facility is already
monitored and managed by a public instrumentality which has done
and will continue to do all that can be done to protect the
public and the environment. There are open dumps not watched or
managed by anyone and not contained by any liner or leachate
collection system which are not on the NPL. Such sites and
others require the priority attention contemplated by CERCLA,
Pigeon Point does not.

The Hazard Ranking System was misused in this case by the
EPA's consultant. The analysis relies on infintesimal
measurements, ignores the background level requirement,
misinterprets the groundwater gradients and hydrology, and
accepts data unacceptable to anyone applying basic analytic
chemistry. As a result, the Pigeon Point HRS fails to serve the
purpose intended by CERCLA. Accordingly, Pigeon Point should not
be placed on the NPL.

Sincerely yours,

7 2o se s anD ftn e oearo o

F. Michael Parkowski
FMP:JWH:dgf
Enclosures
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The Bite:

The Pigeon Point Landfill is located in the Atlantic Coastal
Plain, in New Castle County, Delaware. It is siitting along the
Delaware River, north of the westbound span of the Delaware
Memorial Bridge.

The total area of the landfill is approximately 185 acres.
The City of Wilmington owns approximately 100 acres, the Delaware
Solid Waste Authority (DSWA) owns about 40 acres .and the
remaining 435 acres are owned by the Dela@are Rivé( and Bay
Authority (DRBA).

Prior to 1968 the site was used by the  Army Corps of
Engineers as a disposal site for the dredge spoils removed -from
the Delaware and Christina Rivers. The average depth of dredge
deposits wunder the refuse is estimated at 12 feet (1). The
recent deposits are mainly fine grained silt sediments with the
calculated permeability of 1X10—7 cm/sec(2).

The site was used for landfilling operations by the City of
Wilmington from January 1971 to July 1571, and then by New Castle
County from 1971 to the end of 1980. The DSWA carried out the
landfilling operations at the site from January 1981 to its
official final closure in October 1985. The total area under the
landfill is estimated at 120+ acres. About four million tons of
wastes were placed in the Pigeon Point Landfill by the end of
1980. Since then another two million tons of refuse were added
by the DSWA. The thickness of refuse deposit over the site

varies from 40 to 60 feet, as is shown in the Plan of Property



and Physical Features, (Drawing 1).

The Leachate Collection Systea

In anticipation of leachate generation, installation of a
leachate management system was started in 1974. The system
consisted of interior, southern half and eastern perimeter
gravity flow leachate collection pipes, subsurface water basin,

surface retention basin and east 1lift station (Drawings II and

I11). The existing ditches, with minor modifications, wWere used
to place the pipelines. A four feet wide six inch thick layer of
Delaware Select Type C was placed on the bottom df the ditch and
covered with a nylon reinforced PVC liner. Six inch perfoéated
collector pipes were placed on the liner and covered with one and
one-half feet Delaware Crushed Stone No. 106. This layer was
covered with at least two feet of Delaware Select Type C(3). The
collection pipes were collecting the 1leachate and discharging
their content into the subsurface basin. The surface retention
basin was used for the surface runoff management.

In 1977 two observation wells were installed at the base of

the landfill to evaluate leachate generation®. A water level of

#These are TB35 and TB36 with the following coordinates:

Sur. Ele., Coordinates

ft. North East
"TB3S 34.04 o T 73300 36460
TB36 34.34 3180 2880



approximately four feet above the base of the landfill was

observed, which was an indication that leachate was being
generated. Pumping started in June of 1977 ngrecycle leachate
onto the landfill. The leachate recycling Aperation was an
interim measure and a force main transmission line was built in
1980. The subsurface water basin was transformed to the present
east collection manhole and pump station. The pumping of the
collected leachate through the force main to the Wilmington

Sewage Treatment Plant was started in late 1980.

'

The DSWA started operation of the facility on J;nuary 1,
1981. 7The west-side collection system was ins@alled in April
1982. A small load facility collection system was completed at
the same time. The northeast leachate collection system was
completed in March of 1984 and the present system was completed
in March 1985. The collected leachate flows to several
interconnected pumping facilities for eventual discharge to the
New Castle County sanitary sewer system and is ultimately treated
at the Wilmington Sewage Treatment Plant. The pumping facilities
of the system include three pump stations and two lift stations.
Drawing IV provides a schematic representatioﬁ of the leachate

collection system.

The Monitoring System
No attempt was made to monitor the quality and record the
quantity of the generated leachate during the early stages of

landfilling operations. Initial quantitative infarmation on the



generated leachate dates back to 1977..

The first Observation Well was installed in 1973 (OW 1, 1.5"
dia.). This was followed by the installatiqviof four wells in
1975 (24, 25, 26 and 27). In 1976 Obser;aéion Well 1 was
replaced by OW 1R and four new wells were added (28, 29, 31 and
32). In 1980 twelve new wells were installed (1A, @2BA, 29A, 31A
32A, 37, 37A, 39, 41, 41A, 42 and 42A). In 1981 three previously
installed wells were replaced (25R, 26R and 27R). In 1982 five
wells were installed, the first four at the base_of tpe landfill
(46, 47, 48, 49 and S0). In 1983 and 1985 four H;;lls were
installed (40, 435, 52 and 52A, respectively). At this time
(1987) there are 26 active Observation Wells (all 4" in diameter)
which are used for monitoring the water quality parameters and
groundwater level elevation. Observation Wells 37 and 37A were
destroyed during the construction of new facilities. They were
replaced by Observation Wells 52 and 52A. Observation Well 50
originally was installed to monitor groundwater quality effecés
of "wick drain" installation for Authority's Transfer Station
Project. It was abandoned becauée it conflicted with plans of
construction(4). Observation Well 46 uaé lost due to
differential settlement of the landfill. The location of

monitoring wells/observation points is shown in Drawing V.

The Data:
Beginning in March 1980, samples were collected from the

observation wells functional at the time, and analyzed for water



qQuality parameters (Alkalinity, Chloride, pH, Ammonia, Nitrate,
TKN, Iron, TSS, BOD and COD) for three consecutive quarters.
From 1981 collection of information on metals'i(Ba, Ca, Cd, Cr,
Mg, Mn, Hg, Ag and 2Zn), non-metals (As, Pb, and Se) and Organic
Chemicals (Benzene, Chlorobenzene, Ethylbenzene, Methylene
Chloride, Tetrachloroethylene, Toluene and Trichloroethylene)
were added to the list. The collection of analytical information
is continuing to date on a qQuarterly, semi-annual br annual
basis, depending upon the parameter being monitéred. Ih!ormation
on groundwater level elevation has been available on a quarterly
basis since 1981. Data on the specific conductance of the
samples are available from 1980. Recently, temperature was added
to the list of the parameters observed quarterly.

The leachate quantitative data has been recorded since June
1982 for the East Pump Station. For the West Pump Station and
Northwest Lift Station, the quantitative data are available since
October 19863. Mechanical problems have created a small
interruption in data collected at East Pump Station since July of
1986. Leachate qualitative data are available at five locations
(East and West Collection Manholes, Southwest and Northwest Lift
Stations and DRP Fire Pond) since 1980, or as of completion of

the construction for each of the above stations.

Evaluation of the Data:
An extensive amount of information is available, on
different water quality parameters, since 1980. Most of the

information is collected to satisfy requirements stipulated in



the DNREC operating permit. 1In addition, some wells which were
not included in DNREC's list were sampled frequently (31A,
32,...). Furthermore, the 1list -of monitonqq parameters was
expanded to include those which were not required by the permit
requirements.

There are two kinds of constraints in the evaluation of the
analytical data. First, there is the missing data elements,
within the matrix of collected data on a given constituent, which
effects the "trend-analysis" of the information. Secoqp, this is
the reported "Less Than" values which influence the "co;parative
analysis” of the data. The questionable nature of the data
reported for September 1984 to March of 1985, however, is the
only source of inconsistency observed in the body of the data.
This 1is exemplified by the sudden Jump in the observed
concentration; immediate non-detection of the same constituent in
a few observation wells installed in different geological
formation..

The groundwater level elevation data, on the other hand,
provides a continuous spectrum of information amenable both to
trend analysis and comparative analysis. I£ provides a solid
base for the determination of the flow pattern, and thus the fate
of the groundwater constituents based on historical data, for
each of the aquifers. This is due to the fact that once a
contaminant is in the aquifer, the primary source for its
movement is created by the hydraulic gradient that produces

groundwater flow. Contaminants entering the groundwater system



are thus carried downgradient, forming a contaminant plume.
Mechanical mixing and molecular diffusion cause the spreading of
the contaminant over a much larger area and;dilution of the
contaminant away from the source area. Combination of all the
elements discussed above, makes the analysis of the existing flow

patterns of major importance.

Groundwater Flow Patterns at the Site:

Based on available geological information, a,;%mplified
hydrogeological profile of the Pigeon Point landfill is éresented
in Figure 1. This figure depicts monitoring . wells and the
aquifers in which they are installed. The analyses which follow
are based on information provided on Figqure 1 and historical

groundwater level elevation data available on each well.

Base of the Landfill:

The historical water level elevations have been measured for
the observation wells installed at the base of the landfill (46,
47, 48 and 49). This information indicates the existence of a
leachate mound, as is depicted in Figure 2. The same data
suggests northeasterly flows from Observation Wells 46 and 48
toward Observation Wells 47 and 49, respectively. Another flow
pattern in southwesterly direction is observed from Observation
Well 48 toward Observation Well 47, and from Observation Well 4&
toward the southern leachate collection system, as is presented

in Figure 3. The presence of the above two flow patterns is
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AND DO NOT GO THROUGH REFUSE.
9
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FIGURE 1. SIMPLIFIED HYDROGEOLOGICAL PROFILE, PIGEON POINT LANDFILL
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NOTES:

I=THE BOTTOMS OF WELLS 46— 49 ARE AT OR SLIGHTLY
ABOVE OREDGE SPOIL. :

2-WELLS 47 AND 49 ARE LOCATED ON TWO LEACHATE
COLLECTION LINES EXTENDED IN A SOUTH-EASTERLYE
DIRECTION AND ALMOST PARALLEL TO EACH OTHMER.

3~ THE AREA UNDER THME LANDFILL IS COVERED BY AN
AVERAGE OF 12' OF DREDGE SPOIL.

4~ GROUNDWAT ER usunon FOR EACH WELL IS AN
AVERAGE VALUE BASED ON MISTORICAL OBSERWA-
TION FOR THE PERION 19A2- 1986,

G~ INFORMATION ON SUBSURFACE STRUCTURE BELOW THE
LANDFRLL IS OBTAINED FROM BORING LOGS T83S AND THS6 3

ELEVATION (FT)

&
1

o

Vf;’.
3
7

i

RAPRRS

Sl
PO
-/v\)-‘

e
Ry

== LANODFILL SURFACE
T TT == === = - WATER TABLE SURFACE
.o ] TRASH
-qr).J o) 6" LEACHATE COLLECTION PIPE/NOT TO SCALE)

OREDGE  SPOIL
L X27T"7) RECENT DEPOSIT

CSTTTTT) POTOMAC FORMATION
10
FIGURE 2:  LEACHATE MOUND AND SUBSURFACE FORMATIONS PROFILE




dicéated by the location of the two iﬁterior leachate collection
Pipelines, which are located under Observation Wells 47 and 49,
respectively (Drawings IV and V). Anather péé&ern of flow is
expected to be present and that is an outward radial flow from
the landfill toward the perimeter leachate collection system.
The existence of this pattern, however, cannot be documented with
the present rather linear arrangement for the location of the
Observation Wells which runs almost parallel to the perimeter
leachate collection pipe. No unexpected pattern o? + flow or
unexplained presence of a sink within the base of the landfill

was observed.

Recent Deposits - Dredge Spoils (Water Table):

An outward radial pattern of flow, centered at Observation
Well 52, toward eastern, southern and southwestern boundaries of
the site is observed. A sharp decline in historical average
water level elevation is detected at Observation Well 41, as is
shown in Figure 4. There are some possible suggestions to
explain this historical average low elevation of water level.
Among them are: (1) the presence of the Magazine-Ditch with an
elevation of 2' or less for the bottom of the ditch, at the
southern edge of the site, adjacent to Observation Well 41
(Drawing VI) which may act as a sink. (2) The relative
shallowness of the underlying layer of recent deposit dredge
sSpoils, as compared to the average depth of this layer present at

other locations (Drawing VII). There is no evidence of the

11
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presence of a deeper "water table" around Observation Well 41,
Therefore, the observed low average depth was considered as a
part of the general water table sur face, and it§ value was used
in the development of the equipotential contours for this

aquifer.

Recent Deposits - Basal Zones:

There are few factors which suggest that construction of
equipotential contours for this zone may not be‘r?alistic.
First, the average groundwater elevation level observe; in Well
S52A is almost 4°' higher than the corresponding “water table"
elevation, as indicated by Observation Well S5e. The, same
phenomenon is observed in Observation Wells 37 and 37A (which
were abandoned in 1985). This rise in groundwater elevation
level is attributed to the “"wick drain” installation for the
nearby construction (6). These wicks are allowing water, being
squeezed from the overlying compressible deposits, to drain into
underlying sand stratum, resulting in the observed water level
rise. This trend, however, is expected to revgrse itself over a
reasonable period of time. Second, the remaining three
Observation Wells (24, 32 and 42A) are practically located along

the same line, extending in a northern direction, from 42A to 24.

Therefore, no flow pattern for this zone is determined.

Columbia Sands:

Indications are that historically there is a flow pattern in

14



the western direction, away from the landfill, in the
northwestern portion of the site, as indicated in Figure S.
Boring logs' information suggests a continual’chresence of the

Columbia Sands in the perimeter of the site, starting in a

location north of Observation Well 42 and extending in a
counterclockwise direction all the way to the south of
Observation Well 27R (see Fence Diagram). Test borings drilled

to the east of Observation Well 48(TB3S) gnd in the west of
observation well 47(TB36) did not indicate the exfétenzé (or
extension) of the Columbia formation above the depths of ~-16' and
-23' respectively. At these 1locations Potomac Sands were

encountered immediately below the layer of recent deposits (See

Figure 2).

Potomac Sands:

The present hydrogeological information may suggest the
existence of two aquifers in the Potomac Sands. There are,
however, obvious discontinuities. present in the available
geological information in the deeper strata at the southwest
corner of the site to warrant further geological investigations.
Long term analytical information on nonreactive constituents of
groundwater is needed for prediction of the flow patterns in this
formation. In the absence of such information, and with the
exclusion of Observation Well 45 (which is considered as an
observation well insfalled in the deeper Potomac formation) from

the set of historical average water elevation level data, the

15
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flow pattern in this formation is presented in Figure 6. This

figure depicts a flow pattern in the eastern dirggtion, away from
T

Observation Well 28 toward Observation Well 29,'in a formation

presently considered the upper Potomac Sands. It should be noted

that the observed pattern may not represent a given seasonal

observation. It will provide, however, a historically dominant

flow pattern within this aquifer.

ve
-

The Leachate:

The data collected in 1977 indicated an average generated
volume of leachate equivalent to 39,000 gallons per day, for the
first 90 days of operation(7). Data collected by the DSWA s;nce
1981 does not indicate a regular pattern of seasonal fluctuation
for any of the individual stations. The collected leachate from
the landfill, for the period in which continuous records on all
three stations are available, is depicted in Figure 7. This
curve indicates a downward trend in the quantity of the leachate
being generated. The precipitation data, for the same period,
are presented in Figure 8. When precipitafion data and the
generated leachate data are plotted on the same chart, for the
corresponding period of time, high quantity of generated leachate
is observed to lag behind the higher level of precipitation
(Figure 9). This trend, however, is not expected to continue
after a reasonable period of time is passed from the
operationally closure date of the landfill (January of 1986). It

1s expected that the leachate quantitative data continue its

17
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downward trend, with no or minimal dependence on fluctuations in

precipitation.

The Analytical Data:

Data sets can be selected from the data base to evaluate the
fate of any groundwater constituents within the landfill. The
data base, in general, demonstrates the following attributes:

(a) There exists a correlation between the concentfation of
a given constituent observed in the base__ of the laquill and
those observed in the collection manholes, 1lift stations-and fire
pond. This is expected since the base of the  landfill wells
represent four sampling points within a "pool", where the quality
of its effluent is being monitored and recorded at five terminal
points.

(b) Historically, concentration of a groundwater
constituent at the east collection manhole and pump station
represents the highest value among the five observation points
within the leachate collection system.

(c) Unless it is a local phenomenon, in the absence of any
"in—-flow" to the system (landfill), the concentration values
observed in the perimeter observation wells should not exceed
those observed at points in the base of the landfill or those of
leachate collection.

The reported analytical data for September 1984 - March
1985 do not follow these trends. In the case of Arsenic, for

example, concentrations reported in perimeter wells 28 and 29

22



(Potomac Formation) for March 1985 by far exceed the highest
concentration ever recorded, before or after March of 1985, in
the base of the landfill or points of leachate coillection. These
values and those for the parameters analyzed and recorded for the
same period of time should, therefore, be considered qQuestionable
which suggest possible error in sampling and/or laboratory
analysis.

Conclusion: - N

A wealth of information was collected during the operation
of the Pigeon Point Landfill, essentially by the DSWA, and is
being continued after its official closure. The existing data do
not provide evidence of groundwater contamination at the site.
The reported values for September 1984-March 1985 represent an

erratic period in the data collection, with a questionable

validity, as discussed earlier in this report.
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JUN 25 1887

F. 0. BOX 1791
Lexington, SC 29072

Delawsre Solic Waste Authority
% Farkowsii, Noole, Cuerke, PA
P. G. Box 598

Lover, DE 199032

Attn: Mr. Jersmy Homer
Dear Mr. Homer:

As the founcver, presigent and ooe of the Frinciple technical people
In Bravet Associates, lrc., I am writing this lecter at your reguest to give
an esscssment of certain arsenic values reported to the Delaware Solid Waste
Authority curing tne period of April-ilay, 1965. )

The situation during the periooc in which the experimental testing in
questicn was performed was such that Brancat Associates, lnc., a Delsuare
cerpcration, was UNUWEr EX(reme economic distress. A change of management of
the lsboratory business was in progress. The corporation shortly thereafter
Cezsec voing opusiness in any function.

The technicsl girector had resigned in January and the latoratory
cirector was terminated in March of 19&5 primarily for cconcmic reasons. The
lsboratery supervision was changing aramatically during this perioac.

The results reported for the Arsenic getermination were obviously in
eérror causec, 1o all probability, by ‘technically urnsophisticated oftice
Lersonnel transcribing data from the asttached improperly fiiled out data scheet
which under more stable ccnditions would have been caught in the normal review
process by technical supervision. Specific items on the report sheet sre
anpctated on the photocopy of the criginal data sheet which strongly supgest,
if not prove, that

a. the data on the sheet refer only to the Selenium anslyses,
and

t. that some of agata which are on the test sheet were
nsproperly reported as Arsenic results.

An extensive review of all of the €x1sting data sheets for work cone
curing the time period involvea reveals oo results or gata for Arsenic tests
cn the test well samples reportec to have nigh arsenic values. This strcoogly
Sugzgests that Arsenic was never Jetermined for these samples. The test sheets

ror all of the other reported resuits were found.



ine volume ot vats, the viversity of tests represented, and the
overall quzlity c¢f tne available uvata sheets segrcipea, sugports the conclusicon
that this was an itclated incident.

It shoule be noted cthat all exiscing test sheets and records for
thls time perioc were collecteo in september 1585 and stored.

Since the Arsine generator for atomic absorption and Graphite
furnace were not in operation during the Mzrch to iiay period, they could not
have veen used for an atomic atsorption analysis of arsenic.

&4 copy of tne work sheet from which the dats were taken for the

fioe]l report is attached. A properly fillec out sheet from an earlier period
18 alsc attached.

If you have further questions please ieel free to call.

Very truly yeours,

AUV oot

Ii, Kzr] Brandt
HEKB/mtf
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JUN 29 1987

June 26, 1987

Delaware Solid Waste Authority
c/o Parkowski, Noble, Guerke, PA
116 West Water Street

Dover, DE 19901

Attn: Mr. Jeremy Homer

Dear Mr. Homer:

I was asked to review and comment on the Duffield
Associates, Inc. report entitled Background Information for
Pigeon Point Landfill in reference to the arsenic results. The
report clearly shows a significantly higher level of arsenic
present in the 1985 groundwater samples (both upgradient and
downgradient) than was present in data before or after 1985.
The arsenic data previous to and including 1985 was not
generated by Lancaster Laboratories, Inc. (LLI).

I have also reviewed the letter and raw data sheets from
M. Karl Brandt to you concerning the arsenic data generated in
1985 by Brandt Associates. Further, as you recall, I joined
you on a conference call with Mr. Brandt. We thoroughly
discussed the procedures, techniques and data regarding the
Brandt laboratory report.

LLI is qualified to comment on both the sampling and
analysis of water samples for arsenic determinations. I have
enclosed a current copy of the LLI Qualification Manual. The
manual contains background information on our 200 person
laboratory, an overview of our Technical Operations and Quality
Assurance Programs, certifications (page VIII-1) and resumes of
key personnel (Appendix II). My resume is found on page A-4.

I have had over ten years of direct experience in the 'bench
level" determination of arsenic. Further, my Ph.D. research
dealt with the determination of arsenic and other hydride
forming elements in a variety of difficult sample matrices. My
Ph.D. thesis was titled "Hydride Generation Inter-Element
Interference Studies Utilizing Atomic Absorption and
Inductively Coupled Plasma Emission Spectrometry".

Before drawing final conclusions from the aresenic data,

one needs to examine the following possible causes of
variability in groundwater samples:

2425 New Holland Pike. Lancaster, Pa. 17601 e (717) 656-2301




Mr. Jeremy Homer
June 26, 1987
Page 2

Actual changes in environment

Sampling

Laboratory procedures and instrumentation
Calculation or transcription errors

Following our discussions with Mr. Brandt, I am absolutely
convinced that the values reported for arsenic in 1985 were in
error. In fact, apparently arsenic was never determined on
these samples at all.

Three methods exist which would provide sufficient
sensitivity for arsenic determinations in water. These include
Atomic Absorption Spectrometry coupled with either a hydride
generator or a furnace and a colorimetric hydride generation -
arsine collection technique. Mr. Brandt states in his letter
that the "arsine generator for atomic absorption and graphite
furnace were not in operation during the March to May period..."
Further, the data sheets show no raw data for the colorimetric
method. There is no evidence whatever that arsenic was ever
determined.

In summary, it seems unlikely that at one point in time
(1985) arsenic should suddenly appear in upgradient and
downgradient wells having never been there before or since.
During my 15 years of environmental laboratory experience, I
have never encountered another landfill in which a metal
appeared at high levels in both upgradient and downgradient
wells for one monitoring period and then promptly disappeared.
I believe that the evidence clearly shows that arsenic was
never determined on these 1985 samples from the wells
surrounding the Pigeon Point Landfill.

Sincerely,

Ph.D.

Director
Environmental Division
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Selection for Superfund List

Puts Utah Resort in Dumps
As EPA Reconsiders, Property Values Plunge

By Michael Weisskopf

Washington Post Staff Writer

PARK CITY, Utah—Ninety
years ago, this town burned to the
ground, only to rebuild more grand-
ly. In the 1950s, when silver prices
crashed and shut down its mines,
Park City rebounded again as a
world-class ski resort.

It is a plucky town. But now, Park
City faces a survival test too com-
plex for bootstrapping. It is trying
to undo damage by a federal agency
that, in an effort to save the town,
has unwittingly crippled it.

Three years ago, the U.S, Envi-
ronmental Protection Agency be-
came concerned that mining wastes
discovered beneath a residential-

commercial subdivision posed a
public health risk and recommended
the subdivision for its Superfund
cleanup program,

The publicity stirred by Super-
fund—the state’s news media de-
scended on Park City—sullied the
pristine image of this town of 5,000
people. Soon, property values
plunged. A hotel-condominium com-
plex went bankrupt. The Federal
Housing Administration stopped
underwriting mortgages. Tourists
called off ski trips. And a supermar-
ket planning to locate in Park City
postponed its plans.

Today, the EPA concedes that it
may have made a mistake, a mis-

calculation. While there are tons of-

See lJfl;AH, A8, Col. 1
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Kathleen McKenna, a condominium manager in Prospector, said the Superfund controversy has hurt tourist bookings.




'{Superfund Selection
Stigmatizes Utah Town

UTAH, From Al

mining wastes here, the agency
may have exaggerated the health
risks in a rush to put the Park City
subdivision on the Superfund list. It
is taking another look.

While it does, some here worry
that the damage has been done.

Summing up the shock waves in
Park City, state Environmental
Health Director Kenneth Alkema
said, “If you get listed on Super-
fund, it’s like having AIDS.”

“What's on the line in Park City is
the EPA's credibility,” said Bill
Geise, the region’s top Superfund
official. “I don't think we've met
that test.”

“It means no end to the holy
war," said Park City Manager Ar-
lene Loble. “It’s a fishing expedition
to find something is wrong because
it's very hard for them to admit
they made a mistake. I have little
faith the search can have a produc-
tive end.”

More is at stake here than the
cleanup of toxic wastes. [t is a bat-
tle for control of a city’s destiny:
residents who see no health risk
versus regulators who do. A look at
what happened here suggests bun-
gling by state health officials, com-
pounded by bungling by the EPA.
And it demonstrates the destructive
forces of politics, mass media and
the marketplace when unleashed by
a single government decision.

The town itself is not blameless:
Is Park City protecting public image
at the expense of public heaith?

Beneath the subdivision called
Prospector lie an  estimated
700,000 tons of mine tailings, the
toxic debris of silver mining. Some
of the highest concentrations of
tead recorded in the United States
have been found in the soil and
household dust of the community,
along with very high levels of arse-
nic and cadmium,

Initially, Park City officials were
concerned. But after the EPA came
to town, Park City hired a private
consultant to challenge the EPA,
tried to preempt Superfund by cov-
ering the tailings itself and, when all
else failed, enlisted the aid of Sen.
Jake Garn (R-Utah), a Park City
resident, who simply had Pros-
pector legislated off the list—the
first site deleted in such a fashion.

“It became more important to the
city to get this site off the list than
‘to make sutc W€ Tight wiligs weid
done to protect the residents,” said
Hal Snyder, chief of Superfund site
evaluation.

At least part of Park City’s holy
war is over self-determination, a
right Utahans have cherished since
Brigham Young and his Mormons
fled the persecution of the East in
the 1840s and stopped in Salt Lake
City, 30 miles east of here. By the
late 1860s, prospectors opened the
first silver mines.

As fortunes were made, the shab-
by mining camp turned into a city of
fine stone buildings and 7,000 res-
idents. Neither the great fire of 1898
nor the Great Depression dimmed its
lights. But the plunging price of sil-
ver in the 1950s closed the treasure
house, and Park City became ail but

N Y

a new answer: skiing. By the late’
1970s, mountains once the mother-
lode of silver became the snowy
diamond- fields of sport. Main
Street, where pick-and-shovel pros-
pectors lavished their riches on
gambling and women, was trans-
formed with chic boutiques and wa-
tering holes of the jet set.

Twice fallen and twice reborn,
Park City has made a virtue of self-
reliance. “We never looked to fed-
eral money to bail us out,” said City
Councilman Tom Shellenberger,

“and we sure don’t now. We don’t -

want them meddling in our affairs.”

Despite its tradition of self-
renewal, Park City failed to bury-its
poisons as securely as its past.

For decades, the mining compa-
nies high in the Wasatch extracted
silver from ore, leaving a fine, sandy
residue of worthless heavy metals,
Those tailings were dumped down an
underground chute, which emptied
onto an undeveloped wasteland on
the floor of the valley, flanked by a
narrow stream named Silver Creek.
The tailings area became known as
the “sand dunes,” where children
raced bicycles, families had picnics
and young couples met to watch the:
moon.

In the 1970s, the area was de-
veloped into Prospector, which has
grown today into a community of
pastel-colored frame. houses of Vic-
torian style, with turrets and gin-
gerbread embroidery arrayed along
wide streets named Wyatt Earp
Way, Cochise Court, Butch Cassidy
Circle and Annie Oakley Drive.

Another portion of Prospector
contains a hotel, convention center,
offices, athletic club, bars, restau-
rants and condominiums built by
investors principally to rent to va-
cationers. The subdivision has a
year-round population of about 750
and a housing capacity for 3,000
visitors.

Prospector’s toxic past surfaced
by happenstance..In 1983, city offi-
cials had the site’s geology tested to
see if it was stable enough for new
construction. State engineers, in
their report, noted in passing that
the soil contained high metal levels.
QOfficials alerted Utah’s health de-
partment, which ran tests on the top
two inches of soil, depths at which
children play. The results showed:

m Lead as high as eight times the
salety standard for childrea, who
risk neurological damage from ex-
posure.

® Cadmium at least 12 times high-
er than normal background levels,
which represent the safety stan-
dard. The metal contributes to kid-
ney diseases and is considered a
probable human carcinogen.

@ Arsenic four times higher than
average background levels for the
metal, considered a human carcin-
ogen.

Soil samples taken at a depth of 12
inches also showed high levels of the
three deadly metals, suggesting a
significant threat to underground
drinking water supplies.

The findings were alarming, and
state Environmental Health Director
Alkema’s staff informed the EPA’s
regional office in Denver. The EPA
asked the state to investigate the
cite far Sunerfund—the controver-

up toxic waste dumps around the
country—using a special scoring sys-
tem to determine if pollutants in the
soil posed a danger to public health.
The scoring system assesses risk
from three potential pathways of hu-
man exposure: ground water, surface
water and the air.

Samples of Silver Creek were ta-
ken in December 1983 to score the-
surface water route, All three met-
als had higher concentrations down-
stream of Prospector than up-
stream, with lead 20 times higher
downstream. This aroused concern
because water downstream is used
for irrigation and because the creek
empties into the Weber River.

Ground water testing was less
scientific. Without performing a
hydrologic test, Alkema's staff, on
the basis of earlier studies, made
the assumption that a shallow ac-
quifer beneath Prospector was con-
nected to the city’s main source of
drinking water and that “the poten-
tial exists” for drinking waici cuin-
tamination.

For the air route, the staff looked
for heavy metals in household dust
and found high levels, including lead
10 times higher than safety stan-
dards and cadmium 100 times high-
er. But the testing did not comply
with Superfund’'s scoring proce-
dures and was rejected by the EPA.

On Aug. 30, 1984, Alkema’s of-
fice submitted its findings to the
EPA and recommended that Pros-
pector be considered for Superfund.

A year later, the EPA, relying on
ground water and surface water
scores provided by the state and
supposedly confirmed by the EPA’s
quality assurance program, formally
listed Prospector in the Federal
Register as a candidate for Super-
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The gridlock was caused by what
Geise, Superfund's chief for the
Rocky Mountains region, now ex-
plains was a misunderstanding of
“the way the game is played.” Believ-
ing that new evidence could not be
considered after a site is scored, he
refused to consider the city’s topsoil
work at Prospector. To be consis-
tent, he ruled out further EPA fact-
finding. He now says he was wrong
and should have taken new tests,

Into this stalemate stepped Garn,
who tried to press the city’s case,
The senator found the EPA “totally
uncooperative,” he said. “They
stonewalled any request from me or
my staff or the city.”

As a “last resort,” he said, he
tacked an amendment onto the Su-
perfund reauthorization bill, then in
its*final hours of consideration last
August, stating that the Prospector
site “shall be deemed removed from
the list of sites recommended for
inclusion” in the program. The
amendment passed easily among
other “members’ issues,” which is
political shorthand for pork barrel.

Carn’s measure said that Pros-
pector shall remain off the list un-
less new data is uncovered that
“meets requirements” of the scor-
ing system.

In Park City, Garn’s move was
cheered. “We all thought about pop-
ping champagne corks,” said Terry
Gomes, editor of The Park Record
newspaper.

But it sparked a backlash at the
EPA’s headquarters. Hugh Kaufman,
assistant to the director of the EPA’s
Hazardous Site Control division, said
the amendment “threw a major mon-
key wrench” into the agency's listing
process. Some of the findings at
Prospector were alarming, he said,
citing an October 1986 analysis by
the Centers for Disease Control con-
cluding that the tailings posed a “po-
tential health threat.”

Starting from scratch means. an-
other 18 months of delay while the
site is reexamined, reproposed and
subjected to another review period,
he said.

Meanwhile, the controversy
prompted soul-searching in Denver.

Geise said his office is preparing
new tests “to do the kind of job we
should have done in the first place.

Even though EPA and the state of |

Utah have wronged Park City, two
wrongs don’t make a right, and
walking away from a potential pub-
lic health problem without detor-
mining whether it’s real would not

D S A -
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Bob Ivory bought a four-bedroom
house in Prospector five years ago
for $165,000, borrowing $145,000.
“We thought we had a deal,” he re-
called, because the bank appraiser’s
estimate was $30,000 more.

“Guess what it’s worth today?” he
asked. “I probably could get
$110,000. If my financial conditions
changed, and I had to sell, I'd be in
real trouble.”

One Prospector project already in
trouble is the Carriage House con-
dominiums, built in 1984 along with
a hotel. In January 1985, 80,000 di-
rect mail brochures were sent out
promoting Carriage House. None of
the mailings resulted in a sale, and
last May, its owners filed for bank-
ruptcy for the hotel-condo project.

Smith’s Food King had been plan-
ning to open Park City’s second su-
permarket, and city residents rec-
ommended Prospector among lo-
cations to be considered. The firm
has decided to postpone plans until
the town’s property values stabilize.

Its economic life imperiled more
by the Superfund cure than the toxic
waste disease, Park City spent $1.7
million to cover the tailings at Pros-
pector with six inches of topsoil, ral-
lied its representatives in Congress
and criticized the state for the mis-
calculations, undetected by the EPA,
that justified the listing. “The state’s
role was pretty unconscionable,” said

City Manager Loble.

She called on Utah's governor for
help. As the EPA deadline for com-
ments neared, Alkema reversed. Fif-
teen months after recommending the
site for Superfund, he opposed the
listing. The scoring, he wrote the
EPA, was based on “certain critical
assumptions ... which were not
properly documented or otherwise
substantiated in the record.”

In an interview, Alkema said Su-
perfund initially seemed like the only
solution. But once the town took re-
sponsibility for the tailings, he said,
there was no benefit to the program.

“We’'re as guilty as EPA,” he said.
“There wasn’t adequate information
to decide if the site should be listed.”

Meanwhile in the EPA, a split
was developing between the Den-
ver and headquarters offices. Under
pressure from Utah's congressional
delegation, officials in Washington
began pressing early last year for
new tests to resolve the discrepan-
cies and to assess whether the
city’s remedial actions had solved
the problem. .

‘wasicaiy, s site was not hans |

dled the way we handle all other
sites,” said Snyder, Superfund’s site
- evaluation chief in Washington, “We
think we have a responsibility to go
out there and get good data. In this
case, the region was reluctant to do
additional  sampling. It was
.gridlocked.”

Park City had 60 days to appeal
the listing, and hired a consultant
engineering firm to prepare its case. -

The firm concluded that the
score for surface water was invalid
because Silver Creek was tested
when it was frozen. The samples
were taken from storm runoff that
had pooled on top of the creek. Be-
cause the runoff crossed the pol-
luted soil, it would contain higher
metal content than a naturally flow-
ing creek.

On ground water, the firm chal-
lenged the premise, critical to the

'scoring, that the acquifer below

Prospector was linked to the city’s
main water supply, There was no
hard evidence to support the the-
ory, it said.

When the review ended in Novem.
ber 1985, Park City called the tech-
nical work at Prospector “inaccurate,
incomplete and sloppily done.” -

Prospector’s fate hung on a final
decision by EPA headquarters.
Months slipped by with no decision.
Meanwhile, the town’s economy
was slipping as Park City became a
hot story for the local news media.

“The TV guys came right to our

porch with the camera ready to go,”
said Kathy Tatton, recalling the
news media attention given to three
of her children whose blood “tests
showed high lead levels.
_ Kathy and Roy Tatton moved
their family to Prospector in 1978,
and consented to the first series of
blood tests offered by the state in
April 1984, None of their children
showed abnormalities then, When
the three children—ages 2, 5 and
7—were found to have elevated
lead levels in October 1984, the
Tattons sought a second opinion.
They had new blood tests taken at a
Salt Lake City Hospital a few weeks
later. All three children tested nor-
mal for lead. .

“The blood tests have proven to
be a farce,” said Roy Tatton.

No one questions that there is an

-economic problem, howevet. Three

months after Prospector was named
as a Superfund candidate, the FHA
stopped insuring mortgages in the
community, citing “reasonable cause
of concern for health and safety.” For
a while, mortgage lenders redlined
Prospector, frustrating efforts by
homeowners to sell. Houses bought
in the early 1980s for $150,000 to
$250,000 were suddenly appraised
for less than the mortgages on them.
Dozens of families moved out and

~ banks foreclosed, reselling the prop-

erties for as little as fialf of the orig-
inal prices, .
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II.

INTRODUCTION

In accordance with your request, Duffield Associates has
summarized existing data, relating to subsurface stratigraphy
and historical groundwater monitoring at the NSWF-1/Pigeon
Point Landfill site. It is our understanding that the
Authority requested these data as supporting documentation for
a petition to EPA for deletion of the designated Pigeon Point
Landfill site from the revised National Priorities List (NPL).

Duffield Associates has reviewed the EPA document, titled "A
Hazard Ranking System for Pigeon Point Landfill", prepared b
the NUS Corporation, dated 24 July 1986, and supporting '
documentation. From this, it is our understanding that the
basis for the proposed placement of the site on the NPL is an
"observed release" of four (4) contaminants (benzene,
ethylbenzene, tetrachloroethylene and arsenic) from the site
to the Columbia and Potomac aquifers. EPA references the
sporadic detection of these contaminants in water samples from
eight (8) on-site monitor wells (Nos. 25R, 27R, 28, 29, 46,
47, 48 and 49) over a twelve 12 month interval, between March
1984 and March 1985, as evidence of an observed release.

CONCLUSIONS

Based on our review of test borings performed at the site and
the longer term record of water quality monitoring at the
site, it is the opinion of Duffield Assaociates that:

e} The EPA has incorrectly evaluated the monitoring data,
and

o The data do _not support the conclusion of an "observed
release” of the contaminants from the site and the resulting
HRS (Hazard Ranking System) score of 37.93.

This opinion is based on the following, which are discussed in
Section IV, Evaluation of this report.

o The presence of the four (4) contaminants in the "Interior
(Base of) Landfill" wells (Nos. 46, 47, 48 and 49), which
are screened within the refuse fill, above the dredge
spoils liner and inside the perimeter-leachate collection
system, is not evidence of an "observed release" of
contaminants from the site.



III.

The indicated erratic pattern of change in contaminant
concentration through time in the four (4) perimeter
monitor wells (Nos. 25R, 27R, 28 and 29) is not
necessarily indicative of an on-going release but, more
likely, aberrations in the data record, reflecting the
local, state-of-the-art capabilities in monitoring and
laboratory analysis of trace organics at that time.

Two (2) of the perimeter monitor wells (Nos. 25R and 28) ,
cited by EPA as evidence of an observed release, are
located on the “"upgradient" perimeter of the site,
suggesting that these water quality data may represent
groundwater flowing onto the site. As such it is
questionable that any suspected contamination at these
locations can be conclusively attributed to a release from
the site.

Therefore, it is our opinion that the large majority of the
monitoring data indicate little basis for the EPA conclusion
that "contaminants migrated through the base of the landfill
and, in time, to and through the Columbia and Potomac
Formations." Rather, it appears that the approximate twelve

(12)

foot thickness of low permeability dredge spoils, which

underlies the fill, and the perimeter leachate collection
system have, to date, provided an effective barrier to
leachate migration from the site.

DATA

To support the above conclusion that the data do not support
the proposed placement of the site on the National Priorities

List (NPL), Duffield Associates has prepared the following,

which are included in the attached Appendix:

(o]

An update of Stratigraphic Fence Diagram for the site,
incorporating test borings and monitor well drilling,
performed by the Authority since assuming operations at
the site (Plate I);

A tabular Summary of Measured Piezometric Elevations,
Groundwater Monitoring Wells for the interval from
November 1982 through March 1987 (Table I);

Indicated Potentiometric Surface Maps for both the
Columbia Formation (Figure VI) and Upper Potomac Sand
(Figure - VII) for the interval from March 1984 through
March 1985 (the period reviewed by EPA for the HRS); and

Graphical Water Quality Summaries of monitoring data for
the four (4) identified contaminants (benzene,
ethylbenzene, tetrachloroethylene and arsenic) in the

i
SRS ey ey s



Iv.

eight (8) designated monitor wells - Nos. 25R, 27R, 28,
29, 46, 47, 48 and 49 - (Figures III and IV) and the four
(4) collection manholes/lift stations of the perimeter
leacheate collection system (Figure V).

Also included in the Appendix are copies of the following

plans and sketches, previously prepared for the Authority by
Duffield Associates:

o Reference/Location Plan, Monitoring Wells/Observation
Points, July 1985, Pigeon Point, NSWF-1 (dated 2 June
1985) (Figure 1I);

o Leachate Collection System Schematic, Pigeon Point, NSWF-1
(dated 2 June 1985) (Figure 11); and

o Interpreted Water-Table And Leachate Mound Configuration,
January 1983, NSWF-1 (dated 24 February 1983) (Plate II).

EVALUATION

A. Monitor Well Location

As indicated by the attached Location Plan (Fig. I), four
(4) of the monitor wells (Nos. 46, 47, 48 and 49), cited
by EPA as evidence of an observed release, are "Interior
(Base of) Landfill" wells. These monitor wells were
installed into the refuse fill, above the low permeability
dredge spoils which underly the fill, for the purpose of
monitoring leachate quality and quantity within the
landfill. As indicated by the attached graphical Water
Quality Summaries (Fig. IV), monitoring data for these
interior landfill wells (and for the leachate collection
system (Fig. V)), do indicate that the referenced
contaminants (benzene, ethylbenzene,.tetrachloroethylene
(PCE) and arsenic) are present in the raw, landfill
leachate. However, the indicated leachate mound is
located above the low permeability dredge spoils
underlying the landfill and inside the perimeter leachate
collection system, which encompasses the landfill.
Therefore, it is our opinion that these data do not
support the conclusion of a release of contaminants from
the site.

The other four (4) monitor wells (Nos. 25R, 27R, 28 and
29), cited by EPA in the HRS, are located on the perimeter
of the landfill, outside the perimeter leachate collection
system. As :indicated on the attached Location Plan
(Fig.I), monitor wells 25R and MW-27R are screened in the
Columbia (Pleistocene) Formation on the northwesterly
perimeter of the site, and monitor wells 28 and MW-29 are
screened in a sand within the upper Potomac Formation on



the southerly perimeter. The relative stratigraphic
position of these and other monitor wells, located on the
perimeter of the landfill, are indicated on the attached
Fence Diagram (Plate I).

Water Quality Data

Limited monitoring for heavy metals began in November 1980
and for selected volatile organics in August 1983. Water
quality monitoring data for the four (4) perimeters wells
(Nos. 25R, 27R, 28 and 29), cited by EPA as evidence of an
observed release of contaminants from the site, are
presented on the attached graphical Water Quality
Summaries (Fig. III). Shown are the four (4) contaminants
(benzene, ethylbenzene, tetrachloroethylene (PCE) and
arsenic), referenced by EPA in the HRS. X These graphical
summaries indicate the following:

0 The reported detection of these contaminants is
sporadic and highly erratic, and

o There are no apparent consistent trends, which would
indicate on-going release of leachate at these
locations.

The apparent basis, cited by EPA, for their opinion of
indicated groundwater contamination at these perimeter
well sites is a tetrachloroethylene (PCE) concentration
"peak" in September 1984 and an arsenic "peak" in March
1985. Review of the overall monitoring record as
indicated by the attached graphs of contaminant
concentration vs. time suggest that these peaks are
apparent aberrations, during the "start-up" phase of
metals/volatiles monitoring at the site. This opinion is
based on a trend of general "non-detection" of these
contaminants over the last 18 months, from September 1985
through March 1987. If these peaks were "real", they
imply separate, discreet releases of two (2) distinct
leachates, with no subsequent release. This seems
unlikely, given the relative consistency in the leachate
quality monitoring data (see Figs. IV and V), and the
continued presence of the leachate mound within the
landfill (see Plate II).

Additionally, these peaks generally appear (or increase)
and disappear (or decrease) simultaneously at the twelve
(12) monitoring locations, including the interior leachate
wells and leachate collection system, without regard to
relative well location or groundwater flow. Groundwater
flow is slow, and it is unlikely that a contaminant could:
escape from the landfill, flow several hundred feet,
appear simultaneously at essentially all monitoring



locations, and then disappear without a subsequent trace.
Based on this, it is our opinion that these peaks may
probably represent sampling and/or laboratory concerns and
must be viewed as questionable, based on the overall data
record. ’

Based on the above, it is our opinion that the erratic
trend in these monitoring data indicate that the 1984/1985
period, referenced by EPA, represents a probable
aberration in the data, reflecting the local, state-of-
the-art capabilities in monitoring and laboratory analysis
of organics at that time. The possible validity of these
data are to be questioned. 1In our opinion, there is no
conclusive basis for the opinion that there has been or is
a "release" of contaminants at the referenced perimeter
monitor well locations. Rather, it appears that the
approximate 12 foot thickness of low permeability (1 X 10
-2 cm/sec), high plasticity dredge spoils, overlying a
variable thickness (5 to 55 feet) of high plasticity
marsh/river deposits, and the perimeter leachate
collection system have, to date, provided an effective
barrier to leachate migration from the site.

C. Geologx

The NSWF-1/Pigeon Point site is situated within the
Atlantic Coastal Plain, approximately three (3) miles
southeasterly of the Fall Line. The Fall Line represents
the boundary between the Coastal Plain and the upland
Piedmont, an area of exposed crystalline bedrock. The
Coastal Plain is a wedge-shaped accumulation of
unconsolidated sediments, deposited on a sloping shelf or
basement of Piedmont-type bedrock. Based on reports
published by the Delaware Geological Survey (DGS), the
depth to weathered bedrock at this site is estimated to be
approximately 400 feet.

Based on regional geologic mapping by the DGS, area
Coastal Plain stratigraphy includes three (3) major
geologic units, in ascending sequence: the Cretaceous age
Potomac Formation, the Pleistocene age Columbia Formation,
and Recent age marsh/river deposits. 1In addition, the
site has been overlaid with an approximate 12 foot thick
layer of high plasticity silt dredge spoils from the
nearby Delaware River.

The lower-most formation, the Potomac, typically consists
primarily of variegated silt and clay deposits, but does
contain interbedded sand strata, some of which are
important groundwater supply aquifers. Since the vertical
and horizontal distribution of sand strata within the
formation is highly variable, the location of these



aquifers are not well defined or easily predicted. Test
borings, performed at the site, indicate that the upper
part of the Potomac Formation, beneath most of the site
(to a depth corresponding to approximately elevation -90
feet, NGVD), consists of silt-clay. However, sand strata
were encountered along the southerly and westerly
perimeter of the site, as indicated on the attached
Stratigraphic Fence Diagram (Plate I). The data also
suggests two (2) sand zones in this area:

O An upper sand, represented by monitor wells 28, 29 and
41A; and

© A deeper sand, represented by monitor well 45.

The relative stratigraphic position of monitor well 26R is
uncertain.

A sixth (6th) Potomac monitor well (No. 31) is located in
the northeasterly corner of the site. However, this well,
as indicated on the Stratigraphic Fence Diagram, is
screened in a four (4) foot thick silty sand lens of
apparent limited aerial extent, which is apparently -
hydrogeologically impeded with respect to the sand strata,
screened by the other Potomac wells.

The overlying Columbia Formation typically consists of
gravely, fine and medium sands with some interbedded silts
and clays. Test borings, performed at the site, indicate
Columbia Formation sands to be present beneath only the
northerly portion of the landfill site, as indicated on
the attached Stratigraphic Fence Diagram (Plate I).

The Recent deposits typically consist of soft, high
plasticity silt and clay, marsh and river sediments,
deposited in valleys eroded into the older Columbia and
Potomac strata. The total relief on the erosion surface
at this site appears to be approximately 60 feet, ranging
from slightly above elevation 0 feet (NGVD) in the
northerly portion of the site to below elevation -55 feet
in the southeast corner of the site. As a result, the
thickness of the Recent deposits is similarly variable,
and depending on the depth of erosion, these deposits may
completely or partially cut-off and isolate the older
formations.



D.

P

Hydrogeology

Texturally, the dredge spoils are similar to Recent marsh
deposits, and together represent a thick (15 to 65 foot),
low permeability (1 X 10 -7 cm/sec) liner beneath the
landfill. While there may be a leaky hydrogeologic
interconnection among the several geologic strata
indicated on the attached Fence Diagram (Plate I),
monitoring data for the site indicate that each unit has
individual hydrogeologic characteristics.

O Leachate Mound

The interior monitor wells indicate an elevated
leachate mound with radial flow toward the perimeter
leachate collection system. (The Authority installed
the Northeast Leachate Collection System (see Fig. II)
in 1984 to improve leachate control at the northern end
of the site,.

O Water-table

Monitor wells (Nos. 1R, 29A, 31A, 32A, 39 and 42) are
screened in the Dredge Spoils and upper portion of the
Recent Marsh/River deposits, outside the leachate
collection system. As indicated on the attached sketch
of Interpreted Water-Table and Leachate Mound
Configuration, January 1983 (Plate II), observed
piezometric level in these wells is higher than that
observed in the nearby collection system. This implies
an outside water-table gradient and lateral flow back
toward the leachate collection system. This indicates
that the leachate collection system is apparently
functioning as a hydraulic barrier to lateral migration
of leachate from the mound within the landfill.

© Columbia (Pleistocene) Formation

The attached Indicated Potentiometric Surface maps
(Fig. VI) indicate a generally westerly groundwater
flow potential beneath the northerly portion of the
landfill site. However, the indicated flow direction
has been variable over time, shifting intermittently
between southwesterly (toward MW-27R) and northwesterly
(toward MwW-25SR).

o- Potomac Formation

The attached Indicated Potentiometric Surface maps
(Fig. VII) indicate an easterly groundwater flow
potential within the upper Potomac sand beneath the
site, toward the Delaware River.



In the HRS, EPA classifies monitor well 31 as an
"upgradient"” Potomac well and does not recognize any
upgradient Columbia wells. In addition, EPA classifies
Potomac wells 26R and 29 as "side gradient™ wells. The
hydrogeologic data, as indicated by Figures VI and VII,
do not appear to support these interpretations.

o Assuming a more typical westerly to southwesterly flow
gradient in the Columbia Formation, monitor well 25R
represent an upgradient well and, therefore, provides
monitoring of "background" conditions with respect to
groundwater flowing onto the landfill site.

O As noted above, Potomac monitor well 31 is, in our
opinion, screened in a localized lens, which appears to
be hydrogeologically impeded with respect to the larger
Potomac sand units. Therefore, it is our opinion, that
this well should not be considered an upgradient well
for purposes of monitoring background water quality.

O Potomac monitor well 41A (and generally monitor wells
26R and 28) are located on the indicated upgradient
perimeter of the site and, in our opinion, should be
used to evaluate background quality for groundwater
flowing onto the site.

O Potomac monitor well 29 is located on the easterly or
downgradient perimeter of the site.

It is our opinion that these hydrogeologic data do not
support the EPA position that upgradient monitor wells 25R
and 28 are evidence for "observed release" of contaminants
from the site. The three (3) organic contaminants:
benzene, ethylbenzene, and tetrachloroethylene, are common
industrial solvents. Given the industrialized character
of the Pigeon Point area, it is our opinion that, in the
absence of other verifiable "background" quality data, EPA
should not utilize the questionable presence of these
orgarfics in upgradient monitor wells 25R and 28 to
conclusively attribute contamination in the Columbia and
upper Potomac aquifers to the Pigeon Point Landfill site.
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Figure III. Water Quality Summaries - Perimeter Monitor Wells

- A. Monitor Well 25R
- B. Monitor Well 27R
- C. Monitor Well 28
- D. Monitor Well 29
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Figure IV. Water Quality Summaries - Interior Monitor Wells -

Monitor Well 46
Monitor Well 47
Monitor Well 48
Monitor Well 49

[
OnNwy




- ® .

w * @ .

we& z @ o

.EWTUYE w

wggogo>0oZ Y -

>a 2 22 o«

] < ¥I%r 2 wo

ADGOO.NJTP

T uwupe Wy Ouw

<3 w2y v

> . Wy

ZOmg gZ>u Wk

w D>« 0%

Sax 8 Zor - 0

TEB < O o

< g.® :0 gz OWU

'3 "o w < Nﬂ

..OMEOSPH.O

»w @ NSBOC -
w o< W (-] e

b= - ] z a

- 23250 T O
o -
T - o~

LABORATORY LOWER
DETECTION LIMIT).

FIGURE IY - A
WATER QUALITY ANALYSIS

||||||||||||||||||||||||||||||||||

& S - N

=4 /

R - 3 2

m\

m\
q_u % aw | | T T T T T | | | L T | | |
7s4mwommmmmwwonwwmwom 8 & ¢ °
1/En - - 6n ,
(1/6n) 3N3ZN38 (1/6n) INTZNITIAHLI (1/6n) 304 (1/6n) OINaSHY

MONITOR WELL 46
PIGEON POINT SITE

T | T T T ]
1983 1984 1985 1986 1987 1988

T
1982

1981

NSWF-1
DELAWARE SOLID WASTE AUTHORIT




WATER QUALITY ANALYSIS

o ©
Lo ©
w g o2 o
EOTUVE w
wgpsolY -
> 4 oz 22 oqga
o AMG.’U EO.E.
0393 Zf> Fazp ®
Zwage ¥ OQwok
< 3 L VEER..LM !
VﬂV.EETT - .
0@ ;2 3 u WF > J .w“
c Q O 5 2 < 0 <9
Og@wZsSw- o &
oy @ <o £ 0O 0 w
< a.® :0ax 2z QW w o«
o ~orw< Z2FXgyo S
..OMEOGP..OOE o
MWMENSBw&OLBT o
DN & w w
» a33<¢-0% 2830
°) -
Z - o
o (=] o .
z ~ z Nu
n [a) O..
o o
") =z z
\ o’ s\ 3
w 0 3/ —
< | o
2 \1 \.
\ o ©
" Ire) o \
0 ’ o o
<+ © ~ Q
0\
& b
- o~ — \6
3
{ ! i T T 1 T ] | I I | I 1 1 [ I 1 | % I .%
w o v o o © o © © o o © © o OO0 © O © [o)
~ © % =N - R 8 8 & Qo v m ? 8 B & & ® © ¥ N
6 N N - - n N ~ 0N - -
(1/6n) 3N3ZN38 n o Qo

(1/6n) 3INIZNISTAHL3

(1/6n) 32¢

(1/6n) DINISHY

1
1988

T
1987

|
1986

T
1985

T
1984

T
1983

MONITOR WELL 47

[
1982

I
1981

[
1980

PIGEON POINT SITE

NSWF-1
DELAWARE SOLID WASTE AUTHORITY




o .
©
Log ) L@
n & _M 0 2 o
w O - o > uw w
wggoo c w -
> b= 4 ox &«
2% 23 0k >
< ® > wo w
S0 g9aZ%Z° Fa 3~ (3]
NEGR‘ERCEOT
< 3 F.VE.ERLW- |
YRY-EET-I -
0O® 25w Wk >J m
T g OS2 ¢« 0<¢
Ogwzs3 k- o2 w
w ® <0 £ O, 9
< g.® 0 gz OW_ & —
-3 "ok w< TEgoo v =
s BT¥Se6 . 99y S
Z 0w © -
w < ¥ g 09 ot w w
m..w..chm.nw“D
z = ~
o (=] Q
z z 4 ~
o o o g
4 P4 P4 4l/
o o
L] z =z
e L] o m
- © -
o
N © ~I/
o ©
2] =z . < \
’ - ~ ©
- - « )
/ ] ,
2 ] o w/
o
1
o
~
| i 1 1 | 1 1 | | I | I I | I 1 T | I .% |
2] o n Te} o n o e} o 's} o un o ['s] Te] o © =]
~ ©° IOJ - ~ Q0 < Lo} - o~ o ~ % ~N o 's] m n
©w e} M N - N -

<
(1/6n) 3N3ZN38

(1/6n) 3NIZN3GIAHLI

(1/6n) DIN3SYY

WATER QUALITY ANALYSIS

1
1988

I
1987

T
1986

I
1985

1
1984

|
1983

MONITOR WELL 48

1
1982

|
1981

[
1980

PIGEON POINT SITE

NSWF-1
DELAWARE SOLID WASTE AUTHORITY




o .
- b4 "
x w ;o I
“OTWY%I w n
w g S oW - >
>0 52 ogo >
LPMMSTU wo w <
:85a? o z " Ka 3o oz
<3 %" >§ w c 23 <
T > Wy - - >
> : Wk > o
Mm”wwm"oAnn =[S
rZao=-"%<o r0°%%0 w -
w < - = <
< g.© :0gz OW_ xS
(-4 ok uw « N"”RC Uo
6 SFguwlwewg : 1 oow o
ENss o) - 2 FR
L S¥3428z z&s58 w
F a e
2
W o
Q
2 2
0
<
© ©
H o~ - ﬂ
|
1
|
|
|
|
5\\\\\\
L=
1 | I I 10 T I I T ] .0 | | T | W% I T A_u nW
a8 22 ®°r g 9]y L °3 88882 °8 8 8 %
N Lo
bn Bn N3QIAHL3 - -
(1/6n) 3n3ZN38 (1/6n) 3IN3ZN38 (1/6n) 304 (1/6n) DIN3SHV

MONITOR WELL 49
PIGEON POINT SITE

I | | 1
1982 1983 1984 1985 1986 1987 1988

1
1981

r
1980

NSWF-1
DELAWARE SOLID WASTE AUTHORITY

e




Figure V. Water Quality Summaries - Leachate Collection System
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I. CONCLUSIONS AND RECOMMENDATIONS

0f the four (4) contaminants alleged to have been released into the
aquifers underlying the Pigeon Point Landfill, an enforceable drinking water
standard has been promulgated only for arsenic. Non-enforceable drinking water
contaminant goals have been promulgated for benzene and proposed for
ethylbenzene. Although no enforcable standard has been proposed or promulgated,
a health advisory has been issued for the presence of tetrachloroethylene (PCE)
in drinking water and a provisional acceptable daily intake level has been set

for ethylbenzene,

Although treatment technologies exist for the removal of arsenic, benzene,
ethylbenzene and tetrachloroethylene from recovered groundwaters, the need for
their implementation at the Pigeon Point Landfill is clearly unfounded as

concluded in this report and as reported by others(1). TInconsistent water
sample analyses and a misinterpretation of the existing data bases seemingly

provided the basis for placing the Pigeon Point Landfill on the National

Priorities List.

In general, it would appear that application of treatment technology at the
Pigeon Point Landfill is inappropriate at this time. Further sampling of the
site monitoring wells is required so that the status and extent of groundwater
contamination orginating from the Pigeon Point Landfill, if any, can be

established.
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II. INTRODUCTION

A. Description of Problem and Scope of Study

From 1981, the Delaware Solid Waste Authority (DSWA) operated the Pigeon
Point Landfill, located in New Castle County, Delaware. The landfill was closed
in 1985. After reviewing a document prepared by NUS Corporation(Z), the
Environmental Protection Agency (EPA) recommended that the landfill be placed on
the National Priority List of Hazardous Waste Sites. The NUS study asserted
that four (4) contaminants - benzene, ethylbenzene, tetrachloroethylene and
arsenic - had been released from the landfill into underlyiﬁg aquifers utilized
for public drinking water. A subsequent study performed by Duffield Associates,
Inc. of Wilmington, Delaware determined that an '"observed release" of these

contaminants from the Pigeon Point Landfill did not actually occur. (1)

The purpose of this treatability study is threefold. First, the study will
outline the treatment system requirements in light of both existing water
quality data and the applicable regulations for obtaining a high quality
drinking water from the recovered groundwater. Then, appropriate treatment
alternatives capable of attaining a water quality equal or better than that
required by drinking water regulations will be evaluated. Lastly, the need for
implementation of a groundwater recovery treatment system for the DSWA Pigeon

Point Landfill will be discussed.
B. Relevant Experience of CABE Associates, Inc.

CABE Associates, Inc. has performed treatability studies, facilities
planning, facilities design, construction and operation for numerous private and
public water supply systems. Paralleling the rapidly growing public and
regulatory concern over the quality of drinking water, numerous recent projects
have been concerned with remediating groundwater contaminated with synthetic
organic compounds (SOCs) and inorganic compounds (IOCs). Some of the project

experience most pertinent to this study are as follows:

I1-1



Piloted, evaluated, designed and provided inspection services for the
installation of a granulated activated carbon treatment system for
removal of trichloroethylene (TCE) and other trace volatile organics

in the water supply system of the Town of Smyrna,. Delaware.

Initial site evaluation, design engineering, construction and
operation and maintenance for remediation of a recovered groundwater
containing relatively high concentrations of volatile organic
compounds (VOCs) at the former Chem Solv operation located at

Cheswold, Delaware.

Formulation of process, design and assistance in implementing
a treatment system for an industrial client remediating an on-site

groundwater contaminated with a wide variety of VOC's.

Evaluation of treatment and disposal alternatives for leachate from

Tybout's Landfill, New Castle, Delaware.

Performed a treatability study and formulated a treatment and disposal
system for water pumped from recovery wells intended to prevent
leachate migration to an existing water supply well field near Army

Creek, New Castle, Delaware.

I1-2
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III.

TREATMENT REQUIREMENTS

A. Treatment Requirements Dictated by Water Quality

Monitoring wells located across the Pigeon Point Landfill (as shown in
Exhibit III-1) have provided data on groundwater quality. The available
monitoring well water quality data has been interpreted conflictingly by
others.(1)(2) However, to adequately address treatment requirements, the
level and extent of contamination which exists in the aquifers underlying
the Pigeon Point Landfill must be accurately determined. Therefore, the

monitoring well water quality data needed to be reevaluated.

L. Site Geology and Hydrogeology

An understanding of subsurface conditions is crucial to understanding
the extent of groundwater contamination. Subsurface geology and
hydrogeology is discussed in depth by Duffield (1) and to some extent

by NUS (2) and is summarized and discussed further below:

The Pigeon Point Landfill is underlain with a 12 foot thick liner
composed of marsh dredge spoils. A deposit of soft highly plastic
silts and clays of varying thickness (0 to approximately 60 feet
deep), called the Recent deposit, underlies the landfill spoils liner.
The Columbia Aquifer, composed of gravely fine and medium sands with
interbedded silts and clays, apparently underlies the landfill liner
and Recent deposits only at the northern portion of the site.(1) 4
deeper aquifer called the Potomac Aquifer and composed of variegated
silt and clay deposits with interbedded sands extends from the
overlying formations (Columbia, Recent and/or liner) to the bedrock

underlying the site.

Monitoring wells are used to sample the water quality of groundwater

in the various formations defined above. These wells are located as
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shown in Exhibit III-1, with the formations they sample also

identified.

Groundwater flow potentials in the Potomac and Columbia aquifers can
be inferred by examining the piezometric data from the site monitoring
wells as shown in Exhibit III-2. Examination of the data for all the
Potomac wells indicates a southeastern groundwater flow direction for
the Potomac aquifer, as reported by Nus(2), However, if (as Duffield
indicates) monitoring well No. 31 is screened in a hydrogeologically
impeded sand lens and if monitoring Well No. 45 is screened in a
hydrogeologically separate zone in the Potomac aquifer, a more
easterly groundwater flow would occur in the Potomac aquifer, as
Duffield(l) reports. Until other data on subsurface conditions
becomes available, it will be sufficient for this report to state that
the piezometric data indicates an easterly to southeasterly flow
direction in the Potomac aquifer and that Wells No. 26R, 28, 41A and
45 are upgradient Potomac wells whereas Well No. 29 is a downgradient

Potomac well.

Evaluation of the piezometric data for the Columbia wells reveals a
westerly flow direction for the Columbia aquifer, with flow directions
shifting from the northwest (as indicated in the 1983/84 data) to the
southwest (as indicated in the 1987 data)., CABE therefore concurs
with Duffield's assertion of a westerly flow direction in the Potomac
aquifer as opposed to the NUS assertion of a southeasterly flow
direction for both the Columbia and Potomac aquifers. NUS's
misinterpretation of flow potential data led to an apparently
incorrect conclusion that Columbia Well No. 27R was an upgradient
Columbia well. The piezometric data indicates clearly that Well 27R
is a downgradient Columbia aquifer well, and that Wells 1A and 25R are

upgradient Columbia wells,
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Water Quality Analyses Results

The NUS Study recommended that the Pigeon Point Landfill be placed on
the National Priorities Listing based on an assumed 'observed release"
of four (4) contaminants: Arsenic, Benzene, Ethylbenzene and
Tetrachloroethylene (PCE). These contaminants were alleged to be
migrating through the dredge spoils landfill liner and into the
underlying Columbia and Potomac aquifer formations. The basis of this
assertion was that the contaminants were first detected in the mid
site monitoring wells (#46, 47, 48 and 49) which were screened in the
dredge spoils and then, at a later date, the contaminants were
detected in the '"downgradient" monitoring wells (25/25R, 27/27R, 28,
and 29) which are screened in the aquifers underl&ing the site.
However, the water quality data clearly does not support the assertion
that a release has occurred from the landfill for the reasons detailed

as follows:

a. The existing groundwater quality data has no continuity and
suggests that analytical errors are the cause of the observed
contaminant concentration spikes upon which ‘''release" was

evidenced in the NUS study.

b. Contrary to what would be expected, no daughter compounds of

VOC's were detected in the monitoring wells,

c. The assumed "observed releases'" of contamination did not occur in

a manner typical of landfill contaminate releases.

As pointed out previously, monitoring wells 25R and 28 are upgradient
monitoring wells and most clearly indicate background water quality.
Monitoring wells No. 46 through 49 are screened in the base of the

landfill, and water quality data for these wells establish only the
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presence of contaminants in the landfill leachate. Therefore, water
quality data for wells No. 25R, 28, 46, 47, 48, and 49 do not directly

indicate that a release from the landfill has occurred.

Benzene was alleged to have been released from landfill based on its
detection in Wells No. 27R and 28 at a concentration level of 1 ppb
and 1.5 ppb respectively. For VOCs such as benzene, the Environmental
Protection Agency (EPA) recognizes that one part per billion (ppb) is
the concentration level which can be measured with 99% confidence that
the true value of the contaminant concentration measured is greater
than zero. In setting drinking water standards, the EPA stated that 5
ppb is the Practical Quantitation Level (PQL), defined as the level of
detection achievable by most analytical labs using good lab
practices.(3) EPA's performance evaluation of experienced labs
testing standard samples without sample interferences from other
contamiants revealed an analytical detection failure of 10 to 30
percent even in the test range of 5 to 20 ppb. The wide variability
of groundwater quality sampling results and the potential for error
was no doubt the impetus behind EPA allowing potable water suppliers
to report I0OC and SOC contamination in water supplies to the public
only after the average of four (4) water quality tests taken over a 30
day period indicates the presence of a contaminant in excess of its
allowable concentration.(l1) Therefore, the assertion that an
"observed release'" of benzene occured based on its 'detection" at
concentration levels less than 5 ppb therefore seems questionable,

especially in light of other analytical problems discussed below.

The water quality analyses results reported for arsenic also seem

suspect. Arsenic was undétected at concentration levels above 12 ppb
for the four (4) year period prior to its sudden detection in both the
upgradient (28) and downgradient (29) Potomac Aquifer monitoring wells

and was undetected in the two (2) years following its sudden detection
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in both the Potomac Aquifer monitoring wells as shown in Exhibits
III-5 and III-6. Arsenic was not detected in the Columbia Aquifer
monitoring wells. The very brief period of detection of arsenic in
the Potomac wells is inconsistent considering its history of
nondetection, As reported by others(l), the observed arsenic ''peaks"
seem to represent aberrations in the data, probably attributed to

faulty sampling and/or laboratory analyses.

The lack of continuity in the groundwater data is also evidenced in
the analysis of water quality reporting for PCE. A release of PCE
from the landfill was alledged to have occurred based upon its
detection at a concentration level of 9000 parts per billion (ppb) in
March of 1984 in Monito}ing Well 25, and at a coﬁcentration level of
150,000 ppb and 100 ppb in Monitoring Wells No. 27 and 28,
respectively, in September of 1984, However, time plots of PCE
concentrations detected in Monitoring Wells 25, 27 and 28 (see
Exhibits III-3 through III-5) indicate only these very large spikes of
PCE detected, and each spike is followed by long periods of
nondetection. Like the alleged detection of arsenic described above,
the sudden appearance of a very large spike of PCE contamination at

levels over a thousandfold higher than normally found is inconsistent

with the general observation of nondetection in the wells, As pointed

out by others(l), the PCE peaks appear and disappear suddenly in the
monitoring record and occur simultaneously with the detection of PCE

in the interior leachate wells and in the leachate collection system.
The Duffield assertion that the PCE peaks reflect an aberration of the

data therefore seems warranted.

Further evaluation of the water quality data reveals another
inconsistency with regards to PCE. Anaerobic bacteria found naturally

below ground degrade PCE using the following pathway:
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Tetrachloro- Trichloro- cis 1,2, dichloroethane Vinyl
ethylene ——>= ethylene —= ( trans 1,2 dichloroethlyene —>= chloride

1,1 dichloroethane

However, excluding its detection at 1.5 ppb in upgradient Potomac
Monitoring Well No. 28, trichloroethylene (TCE) was not detected in
any of the monitoring wells after detection of the PCE spike in March
and September of 1984. The detection of TCE in Monitoring Well No. 28
at a concentration level close to the theoretical analytical detection
level for volatile organic compounds (VOCs) and then never again
probably reflects analytical lab errors. The fact that no daughter
compounds of PCE were found suggests that no PCE was present to begin

with.

The fact that compounds were detected singly and not in combination
usually indicative of landfill releases points strongly to the
possibility that analytical errors occured. For example, when arﬁenic
was detected in both upgradient (28) and downgradient (29) Potomac
Aquifer monitoring wells, no other contaminants of concern were
detected in either the Potomac Aquifer monitoring wells, Likewise, no
other contaminants of concern were detected during the alledged

release of PCE in September of 1984.

It would not be good engineering practice to predicate des;gn of a
treatment system on inconsistent and probably inaccurate laboratory
water quality data reports. The above evaluation of water quality
data indicates that the coancentration spikes detected for benzene, PCE
and arsenic can probably be attributed to sampling and/or analytical
errors, Therefore, this report will develop and discuss those
treatment options able to remove maximum detected contaminant
concentration levels excluding the highly suspect peak concentrations

reported in 1984 and 1985 for PCE and arsenic,
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Regulatory Requirements

As stated previously, the Pigeon Point Landfill was recommended for
inclusion on the National Priorities List for uncontrolled hazardous waste
sites based on an assumed "observed release'" of four k&) contaminants from
the landfill. Of particular concern was that the assumed 'releases"
occurred into aquifers serving as water supply sources for nearby publicly
and privately owned water utilities. Therefore, if the assumed observed
release into the aquifers underlying the landfill site has occured, then
groundwater recovered from the aquifers and utilized as a water supply
source would be required to meet National Drinking Water criteria for the

contaminants of concern.

The Safe Drinking Water Act (SDWA) empowers the Envirommental Protection
Agency (EPA) with the authority to set acceptable concentration levels for
contaminants in the drinking water supplied by both public and private
water utilities. The regulatory approach taken by the EPA has been to set
both a maximum contaminant level (MCL) and a maximum contaminant level

goal (MCLG) for the concentration of various contaminants found in drinking
water. The MCLG is a nonenforceable standard set at the concentration
level at which no ill effects upon human health can be expected, while the
MCL is an enforceable standard set at a concentration level as close as
possible to the MCLG and which can cost effectively be attained through the

use of best available technology (BAT).
The following proposed and promulgated contaminant levels in parts per

billion (PPB) have been set for the contaminants under study as detailed

below:
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Constituent MCL (PPB) MCLG (PPB)

Arsenic 50 50 (Proposed)
Benzene 5 (Proposed) 0
Ethylbenzene NP (Not Proposed) 680 (Proposed)
Tetrachloroethylene NP NP

As the above table shows, neither a MCL nor a MCLG have been proposed for
tetrachloroethylene (PCE), nor have MCLs or MCLGs been promulgated for most
of the other contaminants under study. However, the EPA is required under
the 1986 SDWA amendments to promulgate both MCLs and MCLGs for most VOCs,
including PCE and those VOCs with proposed MCLs and MCLGs listed in the
table above, within the next three (3) years. The US office of Drinking
Water has issued a Health Advisory limit of 20 ppb for the long term
exposure to PCE in drinking water and it is doubtful that the final
promulgated MCL for PCE will exceed this limit. Also, a ‘provisional
Acceptable Daily Intake (ADI) for ethylbenzene has been set at 3400 ppb,
and the final MCL will probably not exceed that limit.

As stated previously, MCLs are the enforceable standards for drinking water.
Therefore, this study will evaluate the treatment alternatives capable of
treating recovered groundwater to either proposed or promulgated MCL

levels, which as the anve chart shows exist only for arsenic and benzene.
Since MCLs have not been set for ethylbenzene and PCE, this study will also
evaluate treatment alternatives capable of attaining treatment system
effluent concentration levels at the ADI level of 3400 ppb for ethylbenzene

and the Health Advisory limit of 20 ppb for PCE.
Treatment System Design Parameters
The treatment system required for removal of contaminants from the aquifers

underlying the Pigeon Point Landfill must be able to treat the maximum
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contaminant concentrations found in the recovered groundwater, excluding
inconsistent contaminant concentration spikes as discussed above, to attain
contaminant concentrations in the treatment system effluent at the
regulatory or advisory contaminant levels described in the text of the
report above. However, as Exhibits III-3 through ITI-6 éhow, max imum
detected contaminate coucentrations are generally observed to be peak
values followed and/or preceeded by long periods of nondetection. Average
treatment system influent concentrations can be expected to be at or
slightly above the theoretical limits of detection (approximately 1 PPB).
Predicating design of a treatment system upon these 'maximum expected"
values, which may themselves represent analytical errors, is at best a
conservative approach. Further testing of groundwater quality is.needed to
establish the validity of detection of these maximum contaminant .

concentration values.

Treatment system parameters are tabulated as follows:

Contaminant Maximum Influent Advisory and/or Regulato%z
Concentration Expected Treatment System Effluent
Level
Arsenic 12 . 50
Benzene 3 5
Ethylbenzene 9 3400
PCE 9 20

As the above chart shows, maximum expected treatment gystem influent
concentrations (as well as average influent concentrations) are well below
treatment system effluent concentration levels advised or set by regulation.
Average treatment system influent concentration levels would be well below
the concentration levels which can be reliably detected by most analytical

labs (5 PPB). It may therefore be impossible to analytically establish
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that a reduction in concentration of contaminants has occurred within the

treatment system.
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1v.

TREATMENT ALTERNATIVES

The evaluation of treatment requirements as presented in the previous
chapter of this report indicates that treatment may not be necessary
because: (1) evidence indicates that a release from the landfill did not
occur, (2) even maximum expected treatment system contaminant concentration
levels are well below advisory or regulatory levels, and (3) the effects of
treatment may not be measurable. Nevertheless, for informative purposes
the alternatives available for treatment of contaminants alleged to have
been found in the recovered site groundwater are discussed below. Expected
treatment system effluent concentrations are given and implementation
briefly discussed. Also, the need for implementation of treatment is

discussed as a ''mo action'" alternative.
A. Action Alternatives

Excluding the application of granulated activated carbon treatment syétems
(GAC), different treatment approaches are generally required for removal of
inorganic compounds (IOCs) as opposed to the removal of synthetic organic
compounds (SOCs) from a recovered groundwater. The Environmental
Protection Agency (EPA) has conducted treatability studies for the removal
of synthetic organic compounds and metals such as arsenic as part of the
process for setting maximum contaminant levels (MCLs) for drinking water.
In addition, numerous treatability studies can be found in the literature.
Viable treatment alternatives for SOC removal are very briefly summarized
and discussed separately from viable treatment alternatives for the removal

of arsenic in the remainder of this section.



l. Treatment Alternatives for Volatile Organics Removal

For removal of synthetic organic compounds (SOCs), of which volatile
organic compounds (VOCs) are a subgroup, the Safe Drinking Water Act
defines GAC treatment systems as best available treatment (BAT). BAT is
defined as the most feasible treatment technique for obtaining established
MCL's in drinking water considering such variables as performance under

field conditions and treatment costs,

GAC systems can typically remove in excess of 99 percent of most VOC's,
with vinyl chloride being one notable exception to this rule. Typically,
two (2) carbon filled pressure vessels are operated in a series lead/lag
relationship. When water samples taken from a tap located between the lead
and lag vessels indicate 'breakthrough" of a VOC (i.e. the presence of a
VOC is detected) through the lead vessel, the lag vessel is placed first
in-line, the lead vessel taken off-line, and the carbon 'in the previously
lead vessel replaced. The spent carbon can be regenerated or landfilled.
In either case, spent carbon may be classified as a hazardous waste under
Resource Conservation and Recovery Act regulations, with strict
notification, transportation and disposal requirements placed upon the
spent carbon. Replacement of the spent carbon from the vessel is usually a

considerable cost item in GAC installations.

Although GAC is defined as BAT by law, alternate treatment systems can be
utilized if they are considered equivalent to GAC. Packed bed éeration, or
air stripping as it is most commonly referred to, is also been accepted for
use by the EPA as BAT for VOC removal(3). The designation of air stripping
as BAT was based primarily on air stripping's ability to achieve a high
level (99 percent) of VOC removal under a variety of operating conditions,
it's ease of installation, low maintenance requirements, and it's cost

effectiveness. An air stripper installation typically consists of a tower,

Iv-2



sump and pump. The tower is packed with media over which the VOC
contaminated water flows as fresh air is forced upward through the tower.
The media provides a large surface area for volatilization of VOCs to
occur, and the VOC laden air is exhausted through the top of the tower.

Treated water collects in a sump at the base of the tower and is pumped

into the water delivery system.(4»5)

For treatment of recovered groundwaters consisting of a mixture of VOCs and
I0Cs and/or non-volatile SOCs, or for groundwaters with very high
concentrations of VOCs present, it is often most cost-efficient to combine
GAC units with air stripping towers.(6,7,8) By first removing the vast
majority of the VOCs in the air stripper tower, the life of the activated
carbon in the GAC is vastly increased, the treatment costs are kept low,
and highly reliable removal efficiencies are assured. GAC treatment
systems are also often utilized to remove VOCs from the air stripper stack

emissions, if required by air emissions regulations.

In general, selection of the most cost effective treatment technique
requires consideration of such design parameters as VOC concentrations,
site specific allowances, compliance with other Federal and State

regulations covering waste generation and air emissions, etc.
2. Treatment Alternatives for Arsenic Removal

Arsenic is a metalloid found naturally in rocks and minerals. It also is
found in industrial wastes, pesticides, mining tailings and as a byproduct
from copper, gold and lead refining. In an aquaeous solution arsenic can
be found in a number of oxidation states: +5, +3, 0, -3. Removal of
arsenic from groundwaters is highly dependent upon in what oxidation state

arsenic is found in the water and the pH of the water.
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A number of coagulation/precipitation/sedimentation (CPS) treatment
processes are suitable for the removal of arsenic from groundwaters. In
one CPS system, an oxidant such as potassium permanganate or chlorine gas
is added to ferric chloride salts to produce 90-95% arsenic removals in a
contaminated groundwater(9), Such a CPS system consists of an aerator,
mixer, sedimentation tank, and sand filters for filtering coagulated

arsenic compounds which did not settle in the tanks.

Arsenic can be very effectively removed by activated alumina, provided it
is found in the +5 oxidation state(l10). Alumina is up to 10 times less
effective for removal of As (III). Process steps for activated alumina
include removal in the alumina column, column backwash, column
regeneration, rinse and neutralization. Neutralization is required as
arsenic removal in a alumina column is a pH dependent process. Arsenic

removals utilizing alumina column process can vary up to 90X

Other treatment processes are available for arsenic removal, including

reverse osmosis, ozonation and GAC(10) systems. Contaminant removal

efficiencies can range up to 99% for these alternatives.

3. Expected Contaminate Removals and System Implementation for Action

Alternatives

Assuming that treatment system influent contaminate concentrations would be
as detailed in Chapter III of this report, the following expected effluent

values could be achieved using the treatment methods outlined above:
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PREDICTED
TREATMENT REMOVAL INFLUENT EFFLUENT
CONTAMINANT SYSTEM EFFICIENCIES CONC (PPB) CONC (PPB)
Benzene Gac/ 99%+ 3.0 ND (<1.0)
Air Stripper
Ethylbenzene  GAC/ 99%+ 9 ND (<£1.0)
Air Stripper
Tetrachloro- GAC/ 997%+ 9 ND (<1.0)
ethylene Air Stripper
Arsenic GAC 21-99 12 9-ND2.6
Reverse 79-99 12 ND
Osmosis
Coagulation/ 69-99 12 ND .

precipitation/

sedimentation

IV-5

DRINKING
WATER
STANDARD
(epB)

0
(Promulgated
MCLG)

3400
(Provisional

ADI)

20 (Health
Advisory)

50
(Promulgated
MCL)

[N

50
(Promulgated
MCL)

50
(Promulgated
MCL)



The ease of implementation and cost of implementation can not be estimated
for any proposed treatment system unless the need for such a system and the
particulars of the treatment requirements are fully established.
Specifically, it is normally required to establish the type of recovery
system that would be needed to intercept and prevent migration of the
material from the suspect area. Ounce the need is established and these
other studies are completed, water flow rates, anticipated influent
contaminant concentrations and other treatment design parameters can be set

and treatment system costs can be accurately established.

B. "No-Action' Alternative

Analysis of the existing water quality data suggests that the "mo-action
alternative'" (i.e. continued monitoring) is the appropriate treatment
alternative to pursue. As discussed previously in the text of this report,
the monitoring well data utilized to provide the basis of recommendation
for NPL listing has no continuity. The existing groundwater quality data
also fails to establish the Pigeon Point Landfill as a source of aquifer

contamination.

As pointed out previously, expected treatment system influent
concentrations are well below advisory and regulatory drinking water
quality requirements and approach the limit of analytical detection for the
contaminants. It clearly would be unfounded to require what would amount

to a costly and unnecessary treatment of an aquifer.

The use of major resources for groundwater treatment in the vicinity of the
site chosen seemingly at random for treatment also runs counter to the
importance given to cost of alternatives as expressed in EPA's December 24,
1986 Interim Guidance on Superfund Selection of Remedy. It would appear

that a '"no-action'" treatment alternative is appropriate in this case.

IV-6



Continued sampling of the wells should be carried out'to\;econfirm that the
past 18 months of 'no indicated contamination' is indicative of the actual

status of groundwater quality in the area.

Iv-7
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MEMORANDUM

————— — — — — —

TO: File DATE: June 21, 1977

SUBJECT: Investigation of the hydrologic connection between a contaminated
zone at Pigeon Point landfill and a well belonging to ICI United
States, Inc.

BACKGROUND

This memo is to document and summarize my investigétion into the potential
for contamination of the wells of ICI United States by leachate from the
Pigeon Point landfill. Tracing individual sand units from well logs appeared
very difficult because of the discontinuous naturé of the fluvial sediments
. in the area. Also, we recognized that two sands laterally adjacent, even
though they may not be the same sand, may be hydrologically connected. There-
fore, we decided that the best way to determine if the ICI wells were connected
with the contaminated zones at Pigeon Point was to see if the water level in
a well at Pigeon Point responded to pumpage of the ICI wells.

MONITORING OF WATER LEVELS IN PIGEON POINT WELL 28

We chose to monitor the water level in Pigeon Point well #28 because it
~vas between ICI and the landfill, it was screened in what Glenn Elliott of
Richardson Assoc. called the "lower sand", and it was said that the sand it
was screened in was relatively clean so that it should respond to water level

changes in the aquifer.



MEMO TO FILE
June 21, 1977
Page two

Four weeks of continuous water level measurements were collected as
shown on the attached charts. I informed_Sanitary Engineer
for ICI, what we were doing and asked him for records of when their wells went
on and off so that I could see if water level changes at the landfill seemed
to correlate with the times that ICI pumps turned on or off. If so, it would
appear that the landfill and the ICI wells are hydrologically connected with
the zone screened in the ICI well(s). The pumping data Mr. -upplied
me is attached. Although the landfill well's water level did respond to tidal
fluctuations, it did not respond to ICI's wells going on and off. However,
there were several difficulties. First, there were several times when the
water level change did not appear to be due to tides but ICI dia not have
any pumping records for any of those times. Also, the pumping records showed
that, except for the pumps that ran continuously, the pumps that came on
usually were not on for more than an hour and often less than that. Therefore,
the short pumping times would probably not be long enough to cause a change in -
water level over the relatively long distance to the landfill.

Due fo'these probieﬁs, I then wrote a letter to Mr. anitary
Group Supervisor for ICI, telling him that we would like to run a pump test in
cooperation with ICI to pump one of the shallow production wells for at least

24 hours and to observe water level changes in well 28 at Pigeon Point landfill.

_responded for Mr- that they were going to have a maintenance
shutdown at the plant and would like to arrange the test. With_

help, the test was arranged and ICI well 11 was pumped at 500 gpm for 46 hours.

ICI well & was used as an observation well as well as Pigeon Point well 28.



MEMO TO FILE
June 21, 1977
Page three
RESULTS

A good drawdown curve was obtained at well 8. From it, the transmissivity
was calculated to be 38,200 gpd/ft and the storage coefficient is .00028.

From the transmissivity, storage coefficient, and distance from the pumping
well, I calculated that the drawdown in well 28 should have been 4.12 feet at
the end of the pump test, if both wells were in the same hydrologic unit.

Since the water level declined only 0.135 feet after the pumping started, this
indicated that the screened intervals of wells 11 and 28 are not well connected.

The well 28 water level recorder chart shows a series of water level
fluctuations, both cyclical tidal fluctuations and some other fluctuations.

I have plotted the elevations of the tides with time over the water'ievels Qith
time. There is a definite correlation between each high and low tide but there
seems to be no correlation, such as abnormally high or low tides, to explain
the water level fluctuations other than the twice-a-day tides. Tﬁere was a
water level decline about 12 to 14 hours after well 11 began pumping. However,
the water level began to rise before the pump was shut off. Beginning about 6
hours after the pump was shut off, there was a water level rise, but the water
levels dropped and rose in a similar way from the 24£h through the 27th when no
pump test was being run. I began to suspect that the>water level decline and .
recovery was not due to the pump test but was due to sométhing else.# When I
plotted the mean daily barometric pressures for the time of interesf, a pattern
emerged (see the recorder chart). When the barometric pressure dropped and
rose, the water level in well 28 rose and fell, respectively. The barometric

efficiency was calculated from the ratio of the water level change in the well



MEMO TO FILE
June 21, 1977
Page four
to the tidal level changeg. Using this BE, the change in water level that
should be due to atmospheric pressure was calculated; The water level dropped
0.135 feet after pumping began. The watér level drop due to the barometric
Pressure change was calculated to be 0.12 feet. Therefore, it appears that
essentially all the water level decline (and recovery) was due to atmospheric
pressure changes and not due to drawdown caused by pumping ICI well 11.
The same calculation done for well 28 water level and barometric data from
4=-22-76 to 4-30-76 confirmed that a water level fluctuation was entirely
due tc atmospheric pressure change.
CONCLUSIONS

The conclusions of this work are that ICI well 11 does not appear to be
_hydrologically éonnected to the contaminated zone écréened in Pigeon Point
well 28, However, this does not necessarily mean that there is no potential
for the landfill to contaminate ICI's wells. Since well 28 is about 50 feet
deep and well 11 is about 100 feet deep, well 11 may HF hydrologically connected
to a deeper zone beneath the landfill. If that deeper zone is contaminated by
the landfill, then there could be a potential to contaminate the ICI shallow
wells. However, at the present time we do not know if the landfill contamination
extends deeper than 50 feet or if any deeper zones beneath the landfill are
hydrologically connected to ICI's wells.

If ICI drills a well adjacent to the landfill into the lower Péfomac
aquifer, we should use that well as an opportunity to learn something about tﬁé‘

deeper sediments under the landfill.

/m
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RECEIVED
MIR 12 153!

WATER SUPPLY

TO _ March 10, 1981
THRU: Michael A. Apgar ﬁeﬁ/

MEMORANDUM

FROM: Lisa A. Hamiltorda

RE : Pigeon Point Landfill and ICI wells

In June 1977, Ron Stoufer conducted an "investigation of the hydrologic
connection between a contaminated zone at the Pigeon Point Landfill and a well
belonging to ICI United States, Inc.". 1In this investigation, Ron found that
well 23 at the Pigeon Point Landfill (a Potomac well, 50 ft. deep; contaminated
with Pb in an Open Dump Inventory sample) was most likely not hydrologically
connected with ICI's well 11 ( a Potomac well, 100 ft. deep). Ron's memo is
attached.

Since that time, more wells have been installed at the Pigeon Point
Landfill. The deepest new well, 41A, was found to be contaminated with Pb in
an Open Dump Inventory sample. Well 41A is approximately 55 ft. deep. We
could do an investigation similar to Ron's to determine if well 41A is hydro-
logically connected with ICI's well 11. However, chances are that the ‘results
would be the same (wells not hydrologically connected) since well 28 and well
41A are of similar depths, are in the same formation and are about 800 ft. apart.

Another alternative is to sample ICI's wells and run a heavy metals series
on the samples. Since all of ICI's wells are deeper than the wells at Pigeon
Point, it would be difficult to determine if any metals found in ICI's wells actually
came from contamination caused by the landfill. Another problem we may encounter
is the possibility of ground water contaminated by disposal practices at duPont's
Chambers Works, being drawn under the Delaware River and into ICI's wells.

Deeper wells are needed at the Pigeon Point landfill to fully investigate
t..e potential for contamination of ICI's wells by the landfill.
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SUBJECT:

FROM:

TO:

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
' REGION 11

841 Chestnut Building
Philadelphia. Pennsyivania 19107

Pigeon Point Landfill HRS, F3-8506-14 . DATE:

< ng
Laura Boornazian, SIQ/?ZuLuLC(,
Site Investigation & ‘Support (8HW23)
W : - :-o
tte lInvestigation & Support (3HW23)

My TDD request for the Pigeon Point Landfill HRS was specific
in stating: “"State files on this site are extensive - will need to
visit the DNREC office to gather information necessary to document
the HRS score.” I was surprised to find out from Steve McMahon
that he did not review the state files, making the judgement that
the information contained in the EPA file was sufficient to score
the site. Since the draft HRS does not support an observed release
to groundwater, I cannot accept this reasoning, and am therefore
returning the package.

SEP 10 085

L wave LECSUu WU uellove that veiaware riles do contain
groundwater mou.’ :oring data which show contamination to be site
related. I ther :fore, again request that state files be reviewed
and this critica. information be includad in the HRS documentation.

In addition I recently received information from the Delaware
Solid Waste Authcricy regarding the Pigeon Point Landfill. NUS
should review th:s information and include it with the EPA file in
their custody.



ATTACHMENT 10



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION i1l

841 Chestnut Building
Philadelphia, Pennsylvania 19107

SUBJECT:Request Assistance from FIT Office . I?ATE: 9-//0/34
FROM: Laura A. Boornazian, Environmental Scientist
Site Investigation & Support Section (3HW23)
TO: FIT Regional Project Officer
Site Investigation and Support Section (3HW23)
I. SITE NAME: ?uwm Dot Mu )
. S S—
II. LOCATION: //lau-&u(p, Q,dum;_
III. WORK ASSIGNMENT:
Preliminary Assessment Quality Assurance Review of Data
Site Inspection Re-Sampling/Full Field Investigation
o~ Hazard Ranking:System - Peer Review Corrections/Finalize
Toxicology Assessment Fleld Trip Summary Report
Enforcement Support Target Population Study
Other
IV. PRIORITY: V. Preferred Deadline:
v High (*) Medium Low Date: ASAP- Feb. 27
VI. EXPLANATION OF TASK (* To include Justification for high priority):
7‘“@7 W Wepdance Wit ottached Comuments
VII. To be completed by FIT RPO only:

Task complete date by FIT:veseeeooocecsones

Hours allocated:eeccecceccscecccess



-Pigeon Point Landfill HRS Y
Peer Review
Laura Boornazian 2/10/86

This HRS was supposed to be resubmitted in draft form. Peer review comments were
never submitted by EPA on the first draft. :

General description of facility: need better history of site. I've sent some guide-
lines to NUS in the past for other HRSs (ask Gil Marshall). Discuss closure status.

GROUNDWATER ROUTE

Rationale

line 4—-implies that all the above contaminants have migrated into the Potomac. Is
this what was meant?

line 10--should this be 46 to 492

last line of first para., results of sampling on well 29 not shown in SDS.

para. 2, prefer to delete since it contains some speculation. _

3rd para., last sentence, cite reference for this statement following the staiement.

Sample data summary in Ref. 19-—prefer that arsenic be shown in same units (ug/1)

Description of aquifer

para. 2, line 6, should overlain be underlain?

last sentence, cite page nos. from Ref. 5 that support this.

para. 3, last sentence, cite a specific reference here.

Ref. 17, can't read the small lettering .

Ref. 9—before we can use this, what distance is Halby from Pigeon Point. Add this
information to the telecon note. .

Tox/persistence—I think we should use only those compounds found in wells, since
samples taken from leachate collection system could be considered: contained.

Ref. 16—whose sampling is this? Clarify in list of Refs.

Quantitx

Did you contact DSWA? This should be done.

Add to last line "The quantity of waste dumped, however, is unknown." .

Basis of estimating gquantity

line 1, change waste to "substances"

Groundwater Use

line 5, correct spelling of Lakshman :

Artesian has a hookup with Wilmington Suburban (see Halby HRS). This serves as an
alternate supply. You should research use of wells with no alternate suvpply in
the area of concern.

Distance to nearest well .

I gave you info. for your file on ICI which documents that ICI does use their
well water for drinking supply. This should be used as the nearest well.
This should have been researched by the preparer of this report.

Population served

line 2—reword to clarify that it's a common distribution system (water does not
actually go to a central mixing point).

last line, delete "spike"

Computation of land area irrigated

This has to be researched and referenced like everything else.

SURFACE WATER ROUTE

Ave. slope of facility

Clarify if these are surface elevations?

Under name/desc. of nearest ds. surface water, prefer that you use Ref. 7 (easier to
find).

Ave. slope of terrain

Is well 29A contaminated? Do we have to measure from a contaminated well?




Specify page no. of ref. 10 (make sure map shows location of well 29A also). '

Is facility in surface water

Add Ref. 7

Is facility surrounded

Add Ref. 7

Physical state of waste

GW section did not evaluate physical state of waste, so you have to do it here.

Method of waste containment

References don't really support in detail. I sent over some info. from DSWA on
their leachate control methods. This would have been a better reference.

I recommend reevaluating this. They apply a daily cover, have a dike around the
site, and leachate is no longer permitted to flow into the Del. River since
construction of the leachate collection system. How can you say "no diversion
structure?"”

Use of surface water

Christina River-—where's this in relation to site? Did you mean Magazinz Creek? or
just Delaware River?

Is there tidal influence?

cite page no. in Ref. 10 or use Ref. 7

Distance to wetland

Calculations are not clear. Define terms.

Distance to critical habitat

N/A not an appropriate response. Explain.

Computation of land area irrigated

This should be researched and referenced.

AIR ROUTE o
line 3, what's the wet well?
Reference? ;

FIRE & EXPLOSION
Should cite ref. 12 (not 13)

DIRECT CONTACT
Containment
How can you document that haz. substances are accessible to direct contact?

REFERENCE LIST
Ref. 6--correct spelling of Lakshman
Ref. 8~=line 3, Engineers
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II.

LI

ST OF NAMES AND PHONE NUMBERS
OF PEOPLE INTERVIEWED RE: BRANDT LABS

BRANDT LABS

Georgia Gulf Corp.

(215)

(215)
(215)

(803)
(215)

(302)

(215)

(201)

(302)

253-3202

258-9135(ext.203)

826-3814

252-2279
861-0291

359-9125

868-9997
747-1893

834-1463

. 453-6920

258-2911
222-2086

836-2144
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. o 8
Delaware Solid Waste J

% larkowski, Noble and Guerke I'.A.
'O Box 598
Uover, Ue. 19903

June 25,1987

Dear Centlemen:

1 was asked to write a short explaination of the two data sheets
! was sent concerning the arsenic and selenium results for 4 23 85
and 5 2 85.

The test sheet for 4 23 85 contains results for Arsenic (test #
265) and Selenium (test # 270). 1 ran the Se on the samples and
signed the sheet at the top of the page; l was not running As at that
time. Although the Se is not in question, 1'1l1l briefly describe the
calculations because it is my standard practice to record all the
information needed in the event the results are questioned as 1in this
case.

.

The sample number is in the left hand column along with the
dilution factor used in prepping the sample. the middle column
contains As information: the As test on the date (4 23 85) was
performed by J. Thomas Balas who would be able to explain his own
calculations more fully. The third column is for Se which 1 ran. The
instrument responses ( 8, 10, 2, 14 ) are listed along with the Julian
calander number ( 112 ) of the curve used to calculate the results.
The curve would be found on top the first data sheet from that day's
run (112). The concentrations are calculated by using the absorbences
and the standard curve. The final concentration is arrived at by
applying the blank and dilution factor to the initial concentration.
The results were recorded by LSS ('Louise S.Snyder) and Karl Brandt
approved the results on 14 28 85.

Concerning the problem data sheet from 5 25 85. . I performed the
Se test (270) and signed the test sheet as before. 1 don't believe
there is any problem here. The problem is with the As which ! did not
run. 1 think you can see the difference in handwriting and the
apparent lack of information which | was in the habit of recording. 1
think you can also see that J. Thomas Balas did not perform the test
as the results are not in keeping with his style either. 1 can only
guess who may have run the As on this day since the test sheet was not
signed by the As technician. 1 am sorry that 1 cannot shed more light
on your problem.



1 was also asked to describe the state of Brandt Associates at
the time this occured. 'eople began leaving in January of 1985 due to
lack of funds to meet payroll. This included Richard Bleam who had
been in charge of quality control and who was also very knowledgable
in testing methods. As payrolls got further behind technicians began
considering other employment opportunities and made plans to leave.
Tests were often "handed down" to people with little experience in
performing them and without proper instruction and supervision. 1
believe this is how the As problem arose. Cenerally, the Lab was in a
state of chaos at that time and closed shortly thereafter.

! hope this information proves helpful in dealing with your
problem. Please contact me if 1| can be of any further assistance.
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